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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a voltage comparison circuit which can 
suppress the influence of a noise mixed with an input signal and by which a 
change in the level of a signal can be detected with high accuracy. 
SOLUTION: According to the rise edge or the fall edge at the output signal of a 
comparator CMP1, a delay circuit DLY1 or DLY2 is operated. Within the delay 
time of the delay circuit DLY1, a reference-voltage changeover circuit SWC1 
holds a voltage for comparison at a common potential VSS. Within the delay time 



of the delay circuit DLY2, the reference-voltage changeover circuit SWC1 holds 
the voltage for comparison at a power-supply voltage VCC. After the delay time 
of the delay circuit elapses, the voltage for comparison is set again at an initial 
voltage. As a result, a voltage comparison circuit is endowed with a hysteresis 
characteristic, the influence of a noise mixed with an input signal Vin can be 
suppressed, end a stable compared result is obtained. In addition, the time delay 
of an output circuit is eliminated, and the change point of the level of the input 
signal can be detected precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The comparator circuit which compares an input signal with the signal 
for a comparison, outputs the output signal of the 1st level when the above- 
mentioned input signal is larger than the above-mentioned signal for a 
comparison, and outputs the output signal of the 2nd level when the above- 
mentioned input signal is smaller than the above-mentioned signal for a 
comparison, The electrical-potential-difference comparator circuit which has the 
control circuit which considers level of the above-mentioned output signal as 
predetermined period immobilization when the above-mentioned output signal 
changes from the 1st level to the 1st level from the 2nd level or 2nd level. 
[Claim 2] The 1st detector where, as for the above-mentioned control circuit, the 
above-mentioned output signal detects having changed from the 1st level to the 
2nd level, The 2nd detector which detects that the above-mentioned output 
signal changed from the 2nd level to the 1st level, It has the timer circuit which 
measures the above-mentioned predetermined period, and the signal setting 
circuit for a comparison which sets the level of the above-mentioned signal for a 
comparison as the 1st reference value, 2nd reference value, or 3rd reference 
value. The above-mentioned signal for a comparison The electrical-potential- 
difference comparator circuit according to claim 1 which is set as the 1st 
reference value of the above, or the 3rd reference value of the above according 
to the detection result of the 1st detector of the above, or the 2nd detector of the 
above, and will be set as the 2nd reference value of the above if an account of 
Gokami predetermined period passes. 



[Claim 3] The 1st detector where, as for the above-mentioned control circuit, the 
above-mentioned output signal detects having changed from the 1st level to the 
2nd level, The 2nd detector which detects that the above-mentioned output 
signal changed from the 2nd level to the 1st level, The timer circuit which 
measures the 1st time amount and 2nd time amount, and the level of the above- 
mentioned signal for a comparison The 1st reference value, It has the signal 
setting circuit for a comparison set as the 2nd reference value or 3rd reference 
value. The above-mentioned signal for a comparison According to the detection 
result of the 1st detector of the above, it is set as the 1st reference value of the 
above. The electrical-potential-difference comparator circuit according to claim 1 
which will be set as the 2nd reference value of the above if the 1st time amount 
of the account of Gokami passes, is set as the 3rd reference value of the above 
according to the detection result of the 2nd detector of the above, and will be set 
as the 2nd reference value of the above if the 2nd time amount of the account of 
Gokami passes. 

[Claim 4] It is larger than the 2nd reference value of the above, and, for the 2nd 
reference value of the above, the 1st reference value of the above is a larger 
electrical-potential-difference comparator circuit according to claim 2 or 3 than 
the 3rd reference value of the above. 

[Claim 5] The above-mentioned timer circuit is an electrical-potential-difference 
comparator circuit according to claim 2, 3, or 4 which has the delay circuit which 
inputs the above-mentioned output signal. 

[Claim 6] The above-mentioned delay circuit is an electrical-potential-difference 
comparator circuit according to claim 5 which has two or more flip-flops 
connected to the serial. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can control the effect of a noise with the 
electrical-potential-difference comparator circuit which can detect the zero cross 
of a signal, especially a hysteresis characteristic, and relates to the electrical- 
potential-difference comparator circuit which can avoid malfunction. 
[0002] 

[Description of the Prior Art] Generally, the electrical-potential-difference 
comparator circuit which detects the zero cross of an input signal compares the 
voltage level of an input signal with the voltage level of a predetermined 
reference signal, and detects the point on which an input signal passes reference 
signal level by the comparison result. 

[0003] Drawing 10 shows the example of a basic configuration of such an 
electrical-potential-difference comparator circuit. Like illustration, an electrical- 
potential-difference comparator circuit is a comparator CMP 0 and reference 
voltage Vref. It is constituted by the voltage source to offer. It is impressed by the 
inversed input terminal (-) of a comparator CMP 0, and an input signal Vin is 
reference voltage Vref. It is impressed by the non-inversed input terminal (+) of a 
comparator CMP 0. As shown in drawing 1 1 (a), level makes an input signal Vin 
the signal changed up and down a core [ a predetermined reference value ]. 
Output signal V0 shown in drawing 1 1 (b) from a comparator CMP 0 It is 



obtained. Thus, output signal VO With a level change edge, the time of the level 
of an input signal Vin passing a reference value can be grasped correctly. 
[0004] However, when the noise is mixed in the input signal Vin, an exact result 
is not obtained in the electrical-potential-difference comparator circuit shown in 
drawing 10 . For example, the level of an input signal Vin is reference voltage 
Vref by the effect of the noise currently mixed in the input signal Vin as shown in 
the wave form chart of drawing 12 . When approaching, the level of an input 
signal Vin is reference voltage Vref. Multiple-times passage is carried out, and it 
responds to this, and is an output signal VO. A standup or a falling edge becomes 
unstable. 

[0005] Drawing 13 and drawing 14 are an input signal Vin and an output signal 
V0. Near the point changing [ level ] is expanded and displayed. As shown in 
drawing 13 (a) and (b), the level of an input signal Vin rises, and it is reference 
voltage Vref. When approaching, signal level sets under the effect of a noise at a 
predetermined period, and it is reference voltage Vref. It fluctuates. During this 
period and output signal V0 Two or more pulses with random width of face will 
occur. The so-called output signal V0 A "mustache" arises. In the level of an 
input signal Vin descending and approaching reference voltage Vref, as it shows 
in drawing 14 (a) and (b), it is an output signal V0 similarly. A "mustache" will 
arise. 

[0006] Thus, it sets to the simple electrical-potential-difference comparator circuit 
shown in drawing 10 when a noise mixes in an input signal Vin, and is an output 
signal V0. A standup and a falling edge become unstable. In order to solve this 
problem, the electrical-potential-difference comparator circuit which has the 
hysteresis characteristic shown in drawing 15 and drawing 16 is proposed. 
[0007] Drawing 15 (a) is the circuit diagram showing an example of an electrical- 
potential-difference comparator circuit with a hysteresis characteristic. Like 
illustration, it sets to the electrical-potential-difference comparator circuit of this 
example, and is an output signal V0. A resistance element R3 is minded and it is 
reference voltage Vref. The hysteresis characteristic is given to the electrical- 



potential-difference comparator circuit by making it feed back to a generating 
circuit. 

[0008] Reference voltage Vref It is the partial pressure electrical potential 
difference produced in two resistance elements R1 and R2 connected between 
supply voltage VCC and the common potential VSS. If the resistance of 
resistance elements R1 and R2 is set to r1 and r2, respectively and common 
potential VSS is set to 0V here, it is reference voltage Vref. Electrical-potential- 
difference value vref It can be found from a degree type. 
[0009] 
[Equation 1] 

vref =VCC-r2/(r1+r2) --(1) 

[0010] Reference voltage Vref impressed to an input terminal (+) in a comparator 
CMP 0 as shown in this drawing (c) When level is higher than the level of the 
input signal Vin impressed to an inversed input terminal (-), A high-level signal, 
for example, the signal of supply voltage VCC level, is outputted. Conversely, 
reference voltage Vref impressed to an input terminal (+) When level is lower 
than the level of the input signal Vin impressed to an inversed input terminal (-), 
the signal of a low level, for example, the signal of common potential VSS level, 
is outputted. 

[001 1] Output signal V0 of a comparator CMP 0 Since it is fed back to the node 
with resistance elements R1 and R2 through the resistance element R3 Here, if a 
parallel resistance value with resistance elements R2 and R3 is set to r23, setting 
the resistance of a resistance element R3 to r3, and using the parallel resistance 
value of resistance elements R1 and R3 as r13, the level of electrical-potential- 
difference Vt+ shown in drawing 15 (b) and Vt- will be given by the degree type, 
respectively. 
[0012] 
[Equation 2] 

Vt+=VCC-r2/(r13+r2) -- (2) 
Vt-=VCC-r23/(r1+r23) - (3) 



[0013] For example, in the case of (r1=r2=r3), it becomes with Vt+=0.67VCC and 
Vt-=0.33VCC. Thus, the level of an input signal Vin is reference voltage Vref. 
Output signal V0 high-level from a comparator CMP 0 when lower than level It is 
outputted. This high-level output signal V0 Since it is fed back through a 
resistance element R3, electrical-potential-difference Vt+ shown in a formula (2) 
is inputted into the input terminal (+) of a comparator CMP 0. When the level of 
an input signal Vin rises and electrical-potential-difference Vt+ is exceeded, it is 
the output signal V0 of a comparator CMP 0. It changes to a low level. According 
to this, electrical-potential-difference Vt- shown in a formula (3) is impressed to 
the input terminal (+) of a comparator CMP 0. When the level of an input signal 
Vin descends and it becomes below electrical-potential-difference Vt-, the output- 
signal level of a comparator CMP 0 changes again, and changes from a low level 
high-level. 

[0014] Thus, output signal V0 of a comparator CMP 0 It feeds back, it responds 
to this and is reference voltage Vref. A hysteresis can be given to an electrical- 
potential-difference comparator circuit by controlling level. 
[0015] Drawing 16 shows other examples of a configuration of an electrical- 
potential-difference comparator circuit with a hysteresis characteristic. Like 
illustration, it is an output signal V0 almost like the electrical-potential-difference 
comparator circuit shown in drawing 15 in this example. It feeds back, it responds 
to this and is reference voltage Vref. Level is controlled and the hysteresis 
characteristic is given to the electrical-potential-difference comparator circuit. 
[0016] As shown in this drawing (a), it is reference voltage Vref. It is generated 
with the resistance elements R1, R2, and R3 and the nMOS transistor NT0 which 
are connected between supply voltage VCC and the common potential VSS. If 
the resistance of resistance elements R1, R2, and R3 is made into extent to 
which the nMOS transistor NT0 can disregard the resistance at the time of an ON 
state as r1 , r2, and r3 here, respectively, it responds to ON/OFF state of the 
nMOS transistor NT0, and is reference voltage Vref. Level is called for by the 
degree type. 



[0017] 
[Equation 3] 

Vt-=VCC-r2/(r1+r2) -- (4) 
Vt+=VCC-(r2+r3)/(r1+r2+r3) - (5) 

[0018] Here, Vt- is the reference voltage Vref in case the nMOS transistor NTO is 
in an ON state. It is the reference voltage Vref in case it is level and Vt+ has the 
nMOS transistor NTO in an OFF state. It is level. Moreover, the relation of (Vt- 
<Vt+) is materialized between formulas (4) (5). 

[0019] For example, the level of an input signal Vin is reference voltage Vref. 
When higher than level, it is the high-level signal V0 from the output terminal of 
comparator CMP0'. It is outputted. According to this, a transistor NTO is held at 
an ON state, and it is reference voltage Vref. It is held at Vt-level shown in a 
formula (4). On the other hand, the level of an input signal Vin is reference 
voltage Vref. When lower than level, it is signal V<SUB>0 of the output terminal 
of comparator CMP0' to a low level. It is outputted. According to this, a transistor 
NTO is held at an OFF state, and it is reference voltage Vref. It is held at Vt+ level 
shown in a formula (5). Thus, output signal V0 of comparator CMP0' By feeding 
back, a hysteresis characteristic can be given to an electrical-potential-difference 
comparator circuit, and it is possible to control the effect of a noise. 
[0020] (c) and this drawing (d) of drawing 13 are the output signal V0 when the 
input signal Vin which the noise mixed in the electrical-potential-difference 
comparator circuit with a hysteresis characteristic inputs. The wave is shown. 
Like illustration, the level of an input signal Vin rises and it is reference voltage 
Vref. When level is exceeded, it is an output signal V0. The level variation level 
changes, and the reference voltage inputted into a comparator according to this 
serves as Vt-level, and according to the noise of the input signal Vin after it is an 
output signal V0. Doing effect is lost. Similarly, the level of an input signal Vin 
descends and it is reference voltage Vref. The wave of the I/O signal when 
becoming lower than level is shown in drawing 14 (c) and this drawing (d). Like 
illustration, the level of an input signal Vin is reference voltage Vref. When it 



becomes low, it is an output signal VO. Level changes and the reference voltage 
inputted into a comparator serves as Vt+ level according to this. For this reason, 
the effect by the noise of the input signal after it is controlled. 
[0021] 

[Problem(s) to be Solved by the Invention] By the way, it sets to an electrical- 
potential-difference comparator circuit with the conventional hysteresis 
characteristic mentioned above, and, for the point of the output signal of a 
comparator changing [ level ], the actual input signal Vin is reference voltage Vref. 
Delay of deltat arises from the time of passing. For this reason, there is 
disadvantageous profit that it cannot be used, to the application circuit which 
thinks time amount and a phase as important. 

[0022] This invention is made in view of this situation, an input signal can detect 
correctly the time amount which reaches predetermined reference voltage 
(electrical potential difference for a comparison), and can control the effect of the 
noise mixed in the input signal concerned, and the purpose is in offering a 
detectable electrical-potential-difference comparator circuit with high precision 
about level change of a signal. 
[0023] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the electrical-potential-difference comparator circuit of this invention The 
comparator circuit which compares an input signal with the signal for a 
comparison, outputs the output signal of the 1st level when the above-mentioned 
input signal is larger than the above-mentioned signal for a comparison, and 
outputs the output signal of the 2nd level when the above-mentioned input signal 
is smaller than the above-mentioned signal for a comparison, When the above- 
mentioned output signal changes from the 1st level to the 1st level from the 2nd 
level or 2nd level, it has the control circuit which considers level of the above- 
mentioned output signal as predetermined period immobilization. 
[0024] In this invention, suitably moreover, the above-mentioned control circuit 
The 1st detector which detects that the above-mentioned output signal changed 



from the 1st level to the 2nd level, The 2nd detector which detects that the 
above-mentioned output signal changed from the 2nd level to the 1st level, It has 
the timer circuit which measures the above-mentioned predetermined period, and 
the signal setting circuit for a comparison which sets the level of the above- 
mentioned signal for a comparison as the 1st reference value, 2nd reference 
value, or 3rd reference value. The above-mentioned signal for a comparison 
According to the detection result of the 1st detector of the above, or the 2nd 
detector of the above, it is set as the 1 st reference value of the above, or the 3rd 
reference value of the above, and if an account of Gokami predetermined period 
passes, it will be set as the 2nd reference value of the above. 
[0025] In this invention, suitably moreover, the above-mentioned control circuit 
The 1st detector which detects that the above-mentioned output signal changed 
from the 1st level to the 2nd level, The 2nd detector which detects that the 
above-mentioned output signal changed from the 2nd level to the 1st level, The 
timer circuit which measures the 1st time amount and 2nd time amount, and the 
level of the above-mentioned signal for a comparison The 1st reference value, It 
has the signal setting circuit for a comparison set as the 2nd reference value or 
3rd reference value. The above-mentioned signal for a comparison According to 
the detection result of the 1st detector of the above, it is set as the 1st reference 
value of the above. If the 1st time amount of the account of Gokami passes, it will 
be set as the 2nd reference value of the above, according to the detection result 
of the 2nd detector of the above, it is set as the 3rd reference value of the above, 
and if the 2nd time amount of the account of Gokami passes, it will be set as the 
2nd reference value of the above. 

[0026] Furthermore, in this invention, the above-mentioned timer circuit has 
suitably the delay circuit which inputs the above-mentioned output signal. 
[0027] Furthermore, in this invention, the above-mentioned delay circuit has 
suitably two or more flip-flops connected to the serial. 
[0028] According to this invention, the input signal and the signal for a 
comparison from the signal setting circuit for a comparison which the noise is 



mixing are compared by the comparator circuit (comparator), and the output 
signal which has the 1st or 2nd level according to the comparison result is 
generated. When the level of the output signal outputted from the above- 
mentioned comparator changes, after a control circuit sets the signal for a 
comparison as the 1st or 3rd different reference value from initial value (the 2nd 
reference value) by the time delay to which only the predetermined period was 
set by the delay circuit and the time delay concerned passes, the signal for a 
comparison is again set as initial value (the 2nd reference value). A hysteresis 
characteristic will be given to an electrical-potential-difference comparator circuit 
by this, the effect of the noise mixed in the input signal can be controlled by it, 
and it becomes possible to detect the point of an input signal changing [ level ] 
correctly. 
[0029] 

[Embodiment of the Invention] 1st operation gestalt drawing 1 is the circuit 
diagram showing the 1st operation gestalt of the electrical-potential-difference 
comparator circuit concerning this invention. Like illustration, the electrical- 
potential-difference comparator circuit of this operation gestalt is constituted by a 
comparator CMP 1, the reference voltage change circuit SWC1, and delay 
circuits DLY1 and DLY2. 

[0030] The signal Vin used as the candidate for a comparison is inputted into the 
non-inversed input terminal (+) of a comparator CMP 1, and the electrical 
potential difference for a comparison from the reference voltage change circuit 
SWC1 is inputted into an inversed input terminal (-). A comparator CMP 1 is the 
signal V0 which compares the level of an input signal Vin with the level of the 
electrical potential difference for a comparison, and has predetermined level 
according to a comparison result. It outputs. For example, when the level of an 
input signal Vin is higher than the level of the electrical potential difference for a 
comparison, the signal of high level, for example, supply voltage VCC level, is 
outputted, and when the level of an input signal Vin is lower than the level of the 
electrical potential difference for a comparison, the signal of a low level, for 



example, common potential VSS level, is outputted conversely. 
[0031] The reference voltage change circuit SWC1 is constituted by switches S1, 
S2, and S3 like illustration. The electrical potential difference which has the level 
of vref in the reference voltage change circuit SWC1 from the exterior is inputted. 
A switch S1 is an electrical potential difference vref. It connects with an input 
terminal between nodes ND 1, and a switch S2 is connected between the 
common potential VSS and a node ND 1, and the switch S3 is connected 
between supply voltage VCC and a node ND 1. ON/OFF state is controlled by 
the switch control signal SC 0 from the NOR gate NRGT1, ON/OFF state is 
controlled by the switch control signal SC 1 from a delay circuit DLY1, and, as for 
a switch S1 , ON/OFF state is controlled for a switch S2 by the switch control 
signal SC 2 from a delay circuit DLY2, as for a switch S3. The switch control 
signals SC1 and SC2 are inputted into two input terminals of the NOR gate 
NRGT1, respectively, and the switch control signal SC 0 is generated according 
to these control signals. 

[0032] At the time of circuit actuation, according to the switch control signals SC1, 
SC2, and SC3, only one of switches S1, S2, and S3 is set as an ON state, and 
other two are held at an OFF state. When the switch S1 is set as the ON state, it 
is reference voltage vref. When it is outputted to a node ND 1 and the switch S2 
is set as the ON state, the common potential VSS is outputted to a node ND 1, 
and when the switch S3 is set as the ON state, supply voltage VCC is outputted 
to a node ND 1. The electrical potential difference of a node ND 1 is inputted into 
the inversed input terminal (-) of a comparator CMP 1 as an electrical potential 
difference for a comparison. 

[0033] Delay circuits DLY1 and DLY2 are the output signals V0 of a comparator 
CMP 1, respectively. A predetermined time delay is given to a rising edge and a 
falling edge. Delay circuits DLY1 and DLY2 output the switch control signals SC1 
and SC2 according to each time delay. 

[0034] The delay circuit DLY1 is constituted by D-flip-flop D-FF1, D-FF2, D-FF3 
and D-FF4, and the pan by the AND gate AGT3. Supply voltage VCC is 



impressed to the signal input terminal D of D-flip-flop D-FF1, and the output 
terminal Q is connected to the signal input terminal D of D-flip-flop D-FF2. The 
switch control signal SC 1 is outputted from the output terminal Q of D-flip-flop D- 
FF1. The output signal of the AND gate AGT1 is impressed to the clock input 
terminal of D-flip-flop D-FF1. One input terminal of the AND gate AGT1 is 
connected to the output terminal of a comparator CMP 1 , and the input terminal 
of another side is connected to the reversal output terminal Qz of D-flip-flop D- 
FF5 of a delay circuit DLY2. 

[0035] The output terminal Q of D-flip-flop D-FF2 is connected to the input 
terminal D of D-flip-flop D-FF3, and the output terminal Q of D-flip-flop D-FF3 is 
connected to the input terminal D of D-flip-flop D-FF4. The clock signal CLK is 
inputted into the clock input terminal of D-flip-flop D-FF2, D-FF3, and D-FF4. 
Furthermore, the reset-signal terminal of D-flip-flop D-FF1, D-FF2, and D-FF3 is 
connected to the output terminal of the AND gate AGT3, and the reset-signal 
terminal of D-flip-flop D-FF4 is connected to the input terminal of a reset signal 
RST. One input terminal of the AND gate AGT3 is connected to the input terminal 
of a reset signal RST, and the input terminal of another side is connected to the 
reversal output terminal Qz of D-flip-flop D-FF4. 

[0036] The delay circuit DLY2 is constituted by D-flip-flop D-FF5, D-FF6, D-FF7 
and D-FF8, and the pan by the AND gate AGT4. Supply voltage VCC is 
impressed to the signal input terminal D of D-flip-flop D-FF5, and the output 
terminal Q is connected to the signal input terminal D of D-flip-flop D-FF6. The 
switch control signal SC 2 is outputted from the output terminal Q of D-flip-flop D- 
FF5. The output signal of the AND gate AGT2 is impressed to the clock input 
terminal of D-flip-flop D-FF5. One input terminal of the AND gate AGT2 is 
connected to the output terminal of an inverter 1, and the input terminal of an 
inverter INV1 is connected to the output terminal of a comparator CMP 1. The 
input terminal of another side of the AND gate AGT2 is connected to the reversal 
output terminal Qz of D-flip-flop D-FF1 of a delay circuit DLY1. 
[0037] The output terminal Q of D-flip-flop D-FF6 is connected to the input 



terminal D of D-flip-flop D-FF7, and the output terminal Q of D-flip-flop D-FF7 is 
connected to the input terminal D of D-flip-flop D-FF8. The clock signal CLK is 
inputted into the clock input terminal of D-flip-flop D-FF6, D-FF7, and D-FF8. 
Furthermore, the reset-signal terminal of D-flip-flop D-FF5, D-FF6, and D-FF7 is 
connected to the output terminal of the AND gate AGT4, and the reset-signal 
terminal of D-flip-flop D-FF8 is connected to the input terminal of a reset signal 
RST. One input terminal of the AND gate AGT4 is connected to the input terminal 
of a reset signal RST, and the input terminal of another side is connected to the 
reversal output terminal Qz of D-flip-flop D-FF8. 

[0038] Drawing 2 is a wave form chart for explaining actuation of this operation 
gestalt. Hereafter, actuation of the electrical-potential-difference comparator 
circuit of this operation gestalt is explained, referring to drawing 1 and drawing 2 . 
First, a reset signal RST is set as a low level in predetermined time amount 
before initiation of operation. Since the output signal of the AND gates AGT3 and 
AGT4 is held in the same time amount at a low level according to this, all D-flip- 
flop D-FF1 in delay circuits DLY1 and DLY2 - D-FF4, and D-FF5 - D-FF8 are 
reset, each output terminal Q is held at a low level, and the reversal output 
terminal Qz is held high-level. 

[0039] That is, in an initial state, both the switch control signals SC1 and SC2 are 
held at a low level, and the output signal SC 0 of the NOR gate NRGT1 , i.e., a 
switch control signal, is held high-level according to this. Consequently, in the 
reference voltage change circuit SWC1, only a switch S1 is held at an ON state, 
and both other switches S2 and S3 are held at an OFF state. At this time, it is an 
electrical potential difference vref. A comparator CMP 1 is supplied as an 
electrical potential difference for a comparison. 

[0040] An input signal Vin is compared with the electrical potential difference for 
a comparison (electrical potential difference Vref) in a comparator CMP 1. As 
shown in drawing 2 , it is time amount tO. The level of an input signal Vin reaches 
the electrical potential difference for a comparison (electrical potential difference 
Vref). According to this, the output signal V0 of a comparator CMP 1 changes 



from a low level high-level. For this reason, in drawing 1 , the output signal of the 
AND gate AGT1 changes from a low level high-level, and the output terminal Q 
of D-flip-flop D-FF1 changes from a low level high-level. That is, since the switch 
control signal SC 1 changes from a low level high-level, the output signal SC 0 of 
the NOR gate NRGT1, i.e., a switch control signal, changes from high level to a 
low level. 

[0041] At this time, in the reference voltage change circuit SWC1, a switch S1 
changes from an ON state to an OFF state, and a switch S2 changes from an 
OFF state to an ON state. In addition, the condition of a switch S3 does not 
change but is held with an OFF state. In this condition, the common potential 
VSS is outputted to a comparator CMP 1 as an electrical potential difference for 
a comparison. 

[0042] In the rising edge of a clock signal CLK, the output terminal Q of D-flip-flop 
D-FF2 changes from a low level high-level, and the output terminal of D-flip-flop 
D-FF3 also changes from a low level high-level in the rising edge of the following 
clock signal CLK. Furthermore, in the rising edge of the following clock signal 
CLK, the output terminal of D-flip-flop D-FF4 also changes from a low level high- 
level, and the reversal output terminal Qz of D-flip-flop D-FF4 changes from high 
level to a low level according to this. 

[0043] Since the output signal of the AND gate AGT3 changes from high level to 
a low level according to level change of the reversal output terminal Qz of D-flip- 
flop D-FF4, D-flip-flop D-FF1, D-FF2, and D-FF3 are reset. According to this, the 
switch control signal SC 1 changes from high level to a low level, and starts high- 
level [ the output signal SC 0 of the NOR gate NRGT1 , i.e., a switch control 
signal, ] from a low level. 

[0044] At this time, in the reference voltage change circuit SWC1, a switch S2 
changes from an ON state to an OFF state, and a switch S1 changes from an 
OFF state to an ON state. In addition, the condition of a switch S3 does not 
change but is held with an OFF state. It sets in this condition and is an electrical 
potential difference vref. A comparator CMP 1 is again supplied as an electrical 



potential difference for a comparison. 

[0045] After D-flip-flop D-FF1, D-FF2, and D-FF3 are reset, in the rising edge of 
the following clock signal CLK, D-flip-flop D-FF4 is also reset, and the reversal 
output terminal Qz changes from a low level high-level. 
[0046] Subsequently, as shown in drawing 2 , it is time amount t1. It sets, the 
level of an input signal Vin descends, and the level of the electrical potential 
difference for a comparison (electrical potential difference Vref) is reached. It 
responds to this and is the output signal V0 of a comparator CMP 1 . It changes 
from high level to a low level. For this reason, in drawing 1 , the output signal of 
the AND gate AGT2 changes from a low level high-level, and the output terminal 
Q of D-flip-flop D-FF5 changes from a low level high-level. That is, since the 
switch control signal SC 2 changes from a low level high-level, the output signal 
SC 0 of the NOR gate NRGT1, i.e., a switch control signal, changes from high 
level to a low level. 

[0047] At this time, in the reference voltage change circuit SWC1, a switch S1 
changes from an ON state to an OFF state, and a switch S3 changes from an 
OFF state to an ON state. In addition, the condition of a switch S2 does not 
change but is held with an OFF state. In this condition, supply voltage VCC is 
outputted to a comparator CMP 1 as an electrical potential difference for a 
comparison. 

[0048] And in the rising edge of a clock signal CLK, the output terminal Q of D- 
flip-flop D-FF6 changes from a low level high-level, and the output terminal of D- 
flip-flop D-FF7 also changes from a low level high-level in the rising edge of the 
following clock signal CLK. Furthermore, in the rising edge of the following clock 
signal CLK, the output terminal of D-flip-flop D-FF8 also changes from a low level 
high-level, and the reversal output terminal Qz of D-flip-flop D-FF8 changes from 
high level to a low level according to this. 

[0049] Since the output signal of the AND gate AGT4 changes from high level to 
a low level according to level change of the reversal output terminal Qz of D-flip- 
flop D-FF8, according to it, D-flip-flop D-FF5, D-FF6, and D-FF7 are reset. 



According to this, the switch control signal SC 2 changes from high level to a low 
level, and starts high-level [ the output signal SC 0 of the NOR gate NRGT1, i.e., 
a switch control signal, ] from a low level. 

[0050] At this time, in the reference voltage change circuit SWC1 , a switch S3 
changes from an ON state to an OFF state, and a switch S1 changes from an 
OFF state to an ON state. In addition, the condition of a switch S2 does not 
change but is held with an OFF state. It sets in this condition and is an electrical 
potential difference vref. A comparator CMP 1 is supplied as an electrical 
potential difference for a comparison. 

[0051] After D-flip-flop D-FF5, D-FF6, and D-FF7 are reset, in the rising edge of 
the following clock signal CLK, D-flip-flop D-FF8 is also reset, and the reversal 
output terminal Qz changes from a low level high-level. 
[0052] Thus, when the level of an input signal Vin exceeds the level of the 
electrical potential difference for a comparison (electrical potential difference 
Vref), it is reference voltage Vref by the reference voltage change circuit SWC1. 
It is set as common potential VSS level, the electrical potential difference for a 
comparison is held by the delay circuit DLY1 in the time amount for about 3 
periods of a clock signal CLK at the common potential VSS, and it is initial value 
vref again after that. It is set up. Similarly, when the level of an input signal Vin 
becomes lower than the level of the electrical potential difference for a 
comparison (electrical potential difference Vref), the electrical potential difference 
for a comparison is set as supply voltage VCC level, and the electrical potential 
difference for a comparison is held by the delay circuit DLY2 in the time amount 
for about 3 periods of a clock signal CLK at supply voltage VCC, and it is initial 
value vref again after that. It is set up. 

[0053] According to this operation gestalt, as explained above, according to the 
standup or falling edge of an output signal of a comparator CMP 1 , delay circuits 
DLY1 or DLY2 are operated, the reference voltage change circuit SWC1 holds 
the electrical potential difference for a comparison to the common potential VSS 
in the time delay of a delay circuit DLY1, and the reference voltage change circuit 



SWC1 holds the electrical potential difference for a comparison to supply voltage 
VCC in the time delay of a delay circuit DLY2. After the time delay of a delay 
circuit passes, since the reference voltage change circuit SWC1 sets the 
electrical potential difference for a comparison as initial value (electrical potential 
difference Vref) again, a hysteresis characteristic is given to an electrical- 
potential-difference comparator circuit, the effect of the noise mixed in the input 
signal Vin can be controlled, and the stable comparison result is obtained. 
Furthermore, after the level of an output signal changes, it is possible to detect 
correctly the point that delay of an output signal is avoided and an input signal 
passes a predetermined reference value changing [ level ], after predetermined 
time amount, since initial value (electrical potential difference Vref) resets the 
electrical potential difference for a comparison. 

[0054] In addition, in the example of a circuit shown in drawing 1 , although delay 
circuits DLY1 and DLY2 are constituted by four steps of D flip-flops, respectively, 
this invention is not limited to this and they can set it up according to the 
frequency of an input signal Vin and a clock signal CLK based on a time delay 
required in order to reduce the effect according the number of stages of the D 
flip-flop which constitutes a delay circuit to a noise. Furthermore, it is also 
possible to set up so that the time delay of the delay circuits DLY1 and DLY2 
which operate according to the rising edge and falling edge of an output signal of 
a comparator if needed to arbitration may be differed. 

[0055] 2nd operation gestalt drawing 3 is the circuit diagram showing the 2nd 
operation gestalt of the electrical-potential-difference comparator circuit 
concerning this invention. In the electrical-potential-difference comparator circuit 
of this operation gestalt, although the comparator CMP 1 and the reference 
voltage change circuit SWC1 are almost the same as the 1st operation gestalt of 
this invention shown in drawing 1 , other components differ from the 1st 
operation gestalt. In drawing 3 , the same component as drawing 1 is written 
using the same sign as drawing 1 . 

[0056] Setting to the electrical-potential-difference comparator circuit shown in 



drawing 3 , the AND gate AGT1 and D-flip-flop D-FF1 are the output signal VO of 
a comparator CMP 1. Constituting the 1st edge detector which detects a rising 
edge, an inverter INV1 , the AND gate AGT2, and D-flip-flop D-FF5 are the output 
signal VO of a comparator CMP 1. The 2nd edge detector which detects a falling 
edge is constituted. Like illustration, in this operation gestalt, only one delay 
circuit DLYO is formed and a predetermined time delay is given to both the rising 
edge of a comparator CMP 1 , and a falling edge. 

[0057] In the 1st edge detector, one input terminal of the AND gate AGT1 is 
connected to the output terminal of a comparator CMP 1 , and the input terminal 
of another side is connected to the reversal output terminal Qz of D-flip-flop D- 
FF5 which constitutes the 2nd edge detector. The output terminal of the AND 
gate AGT1 is connected to the clock input terminal of D-flip-flop D-FF1. The 
switch control signal SC 1 is outputted from the output terminal Q of D-flip-flop D- 
FF1. 

[0058] In the 2nd edge detector, the input terminal of an inverter INV1 is 
connected to the output terminal of a comparator CMP 1 , one input terminal of 
the AND gate AGT2 is connected to the output terminal of an inverter INV1 , and 
the input terminal of another side is connected to the reversal output terminal Qz 
of D-flip-flop D-FF1 which constitutes the 1st edge detector. The output terminal 
of the AND gate AGT2 is connected to the clock input terminal of D-flip-flop D- 
FF5. The switch control signal SC 2 is outputted from the output terminal Q of D- 
flip-flop D-FF5. 

[0059] The 1st edge detector is the output signal V0 of a comparator CMP 1 . A 
rising edge is detected. Namely, output signal V0 According to a rising edge, the 
output terminal Q of D-flip-flop D-FF1 is changed from a low level high-level. And 
in the time delay of a delay circuit DLYO, the output terminal Q of D-flip-flop D- 
FF1 becomes [ being held with as high-level, and ]. In addition, since the reversal 
output terminal Qz of D-flip-flop D-FF1 is held in the meantime at a low level, the 
output terminal of the AND gate AGT2 is also held at a low level, and the 2nd 
edge detector does not operate. 



[0060] The 2nd edge detector is the output signal V0 of a comparator CMP 1 . A 
falling edge is detected. Namely, output signal V0 According to a falling edge, the 
output terminal Q of D-flip-flop D-FF5 is changed from a low level high-level. And 
in the time delay of a delay circuit DLYO, the output terminal Q of D-flip-flop D- 
FF5 becomes [ being held with as high-level, and ]. Since the reversal output 
terminal Qz of D-flip-flop D-FF5 is held in the meantime at a low level, the output 
terminal of the AND gate AGT1 is also held at a low level, and the 1st edge 
detector does not operate. 

[0061] Thus, the 1st and 2nd edge detectors can forbid actuation of another side, 
when one side operates. It is possible to control the effect of the noise which 
could prevent malfunction of an edge detector and was mixed in the input signal 
Vin of a comparator CMP 1 by this. 

[0062] The delay circuit DLYO is constituted by the OR gate OGT1 , the AND gate 
AGT5 and D-flip-flop D-FF2, D-FF3, and D-FF4. Two input terminals of the OR 
gate OGT1 are connected to the output terminal Q of D-flip-flop D-FF1 and D- 
FF5, respectively, and the output terminal is connected to the input terminal D of 
D-flip-flop D-FF2. The output terminal Q of D-flip-flop D-FF2 is connected to the 
input terminal D of D-flip-flop D-FF3, and the output terminal Q is connected to 
the input terminal D of D-flip-flop D-FF4. 

[0063] One input terminal of the AND gate AGT5 is connected to the input 
terminal of a reset signal RST, and the input terminal of another side is 
connected to the reversal output terminal Qz of D-flip-flop D-FF4. The output 
terminal of the AND gate AGT5 is connected to the reset-signal terminal of D-flip- 
flop D-FF1, D-FF2, D-FF3, and D-FF5. 

[0064] Drawing 4 is a wave form chart for explaining actuation of the electrical- 
potential-difference comparator circuit of this operation gestalt. Hereafter, 
actuation of this operation gestalt is explained, referring to drawing 3 and drawing 
4 . First, a reset signal RST is set as a low level in predetermined time amount 
before initiation of operation. Since the output signal of the AND gate AGT5 is 
also held in the almost same time amount at a low level according to this, D-flip- 



flop D-FF1 and D-FF5 which constitute ail D-flip-flop D-FF2 - D-FF4, and the 1st 
and 2nd edge detector in a delay circuit DLYO are reset, each output terminal Q 
is held at a low level, and the reversal output terminal Qz is held high-level. 
[0065] That is, in the initial state, since both the switch control signals SC1 and 
SC2 are held at a low level and the output signal SC 0 of the NOR gate NRGT1, 
i.e., a switch control signal, is held high-level according to this, in the reference 
voltage change circuit SWC1, only a switch S1 is held at an ON state, and both 
other switches S2 and S3 are held at the OFF state. At this time, it is an electrical 
potential difference vref. A comparator CMP 1 is supplied as an electrical 
potential difference for a comparison. 

[0066] An input signal Vin is compared with the electrical potential difference for 
a comparison (electrical potential difference Vref) in a comparator CMP 1. As 
shown in drawing 4 , it is time amount tO. The level of an input signal Vin reaches 
the level of the electrical potential difference for a comparison (electrical potential 
difference Vref). It responds to this and is the output signal V0 of a comparator 
CMP 1. It changes from a low level high-level. For this reason, the output signal 
of the AND gate AGT1 changes from a low level high-level, and the output 
terminal Q of D-flip-flop D-FF1 changes from a low level high-level. That is, since 
the rising edge of the output signal of a comparator CMP 1 is detected by the 1st 
edge detector and the switch control signal SC 1 changes from a low level high- 
level according to it by it, the output signal SC 0 of the NOR gate NRGT1, i.e., a 
switch control signal, changes from high level to a low level. 
[0067] At this time, in the reference voltage change circuit SWC1, a switch S1 
changes from an ON state to an OFF state, and a switch S2 changes from an 
OFF state to an ON state. In addition, the condition of a switch S3 does not 
change but is held with an OFF state. In this condition, the common potential 
VSS is outputted to a comparator CMP 1 as an electrical potential difference for 
a comparison. 

[0068] According to the output signal of D-flip-flop D-FF1 , the output signal of the 
OR gate OGT1 is held high-level. After that, in the rising edge of a clock signal 



CLK, the output terminal Q of D-flip-flop D-FF2 changes from a low level high- 
level, and the output terminal of D-flip-flop D-FF3 also changes from a low level 
high-level in the rising edge of the following clock signal CLK. Furthermore, in the 
rising edge of the following clock signal CLK, the output terminal of D-flip-flop D- 
FF4 also changes from a low level high-level, and the reversal output terminal Qz 
of D-flip-flop D-FF4 changes from high level to a low level according to this. 
[0069] Since the output signal of the AND gate AGT5 changes from high level to 
a low level according to level change of the reversal output terminal Qz of D-flip- 
flop D-FF4, D-flip-flop D-FF1, D-FF2, and D-FF3 are reset. According to this, the 
switch control signal SC 1 is changed from high level to a low level, and starts 
high-level [ the output signal SC 0 of the NOR gate NRGT1 , i.e., a switch control 
signal ] from a low level. 

[0070] At this time, in the reference voltage change circuit SWC1, a switch S2 
changes from an ON state to an OFF state, and a switch S1 changes from an 
OFF state to an ON state. In addition, the condition of a switch S3 does not 
change but is held with an OFF state. It sets in this condition and is an electrical 
potential difference vref. A comparator CMP 1 is supplied as an electrical 
potential difference for a comparison. 

[0071] In a delay circuit DLY0, after D-flip-flop D-FF2 and D-FF3 are reset, in the 
rising edge of the following clock signal CLK, D-flip-flop D-FF4 is also reset, and 
the reversal output terminal Qz changes from a low level high-level. 
[0072] Subsequently, as shown in drawing 4 , it is time amount t1. It sets, the 
level of an input signal Vin descends, and the level of the electrical potential 
difference for a comparison (electrical potential difference Vref) is reached. It 
responds to this and is the output signal V0 of a comparator CMP 1 . It changes 
from high level to a low level. For this reason, in drawing 3 , the output signal of 
the AND gate AGT2 changes from a low level high-level, and the output terminal 
Q of D-flip-flop D-FF5 changes from a low level high-level. That is, since the 
falling edge of the output signal of a comparator CMP 1 is detected by the 2nd 
edge detector and the switch control signal SC 2 changes from a low level high- 



level according to it by it, the output signal SC 0 of the NOR gate NRGT1, i.e., a 
switch control signal, changes from high level to a low level. 
[0073] At this time, in the reference voltage change circuit SWC1, a switch S1 
changes from an ON state to an OFF state, and a switch S3 changes from an 
OFF state to an ON state. In addition, the condition of a switch S2 does not 
change but is held with an OFF state. In this condition, supply voltage VCC is 
outputted to a comparator CMP 1 as an electrical potential difference for a 
comparison. 

[0074] According to the output signal of D-flip-flop D-FF5, the output signal of the 
OR gate OGT1 is held high-level. Then, in the rising edge of a clock signal CLK, 
the output terminal Q of D-flip-flop D-FF2 changes from a low level high-level, 
and the output terminal of D-flip-flop D-FF3 also changes from a low level high- 
level in the rising edge of the following clock signal CLK. Furthermore, in the 
rising edge of the following clock signal CLK, the output terminal of D-flip-flop D- 
FF4 also changes from a low level high-level, and the reversal output terminal Qz 
of D-flip-flop D-FF4 changes from high level to a low level according to this. 
[0075] Since the output signal of the AND gate AGT5 changes from high level to 
a low level according to level change of the reversal output terminal Qz of D-flip- 
flop D-FF4, D-flip-flop D-FF5, D-FF2, and D-FF3 are reset. According to this, the 
switch control signal SC 2 is changed from high level to a low level, and starts 
high-level [ the output signal SC 0 of the NOR gate NRGT1 , i.e., a switch control 
signal ] from a low level. 

[0076] At this time, in the reference voltage change circuit SWC1, a switch S3 
changes from an ON state to an OFF state, and a switch S1 changes from an 
OFF state to an ON state. In addition, the condition of a switch S2 does not 
change but is held with an OFF state. It sets in this condition and is an electrical 
potential difference vref. A comparator CMP 1 is supplied as an electrical 
potential difference for a comparison. 

[0077] In a delay circuit DLY0, after D-flip-flop D-FF2 and D-FF3 are reset, in the 
rising edge of the following clock signal CLK, D-flip-flop D-FF4 is also reset, and 



the reversal output terminal Qz changes from a low level high-level. 
[0078] According to [ as explained above ] this operation gestalt, a comparator 
CMP 1 compares an input signal Vin with the electrical potential difference for a 
comparison set up in the reference voltage change circuit SWC1, and it is a 
signal V0 as a comparison result. It outputs. The 1st and 2nd edge detectors are 
output signals V0, respectively. Since detect a standup and a falling edge, a 
delay circuit DLYO operates according to a detecting signal, the reference voltage 
change circuit SWC1 is further controlled according to the output signal of an 
edge detector and the level of the electrical potential difference for a comparison 
is set up, a hysteresis characteristic is given to an electrical-potential-difference 
comparator circuit, the effect of the noise mixed in the input signal Vin can be 
controlled, and the stable comparison result is obtained. Furthermore, the time 
delay of an output signal is avoided and the point of an input signal Vin changing 
[ level ] can be detected correctly. Moreover, since this operation gestalt has one 
delay circuit compared with the 1st operation gestalt mentioned above, circuitry is 
simplified and it can aim at contraction of layout area. 
[0079] In addition, the number of stages of the D flip-flop which constitutes a 
delay circuit DLYO can be set as arbitration according to the frequency of an 
input signal Vin and a clock signal CLK based on a time delay required in order 
to reduce the effect by the noise, without being limited to three steps illustrated to 
drawing 3 . 

[0080] 3rd operation gestalt drawing 5 is the circuit diagram showing the 3rd 
operation gestalt of the electrical-potential-difference comparator circuit 
concerning this invention. Like illustration, the electrical-potential-difference 
comparator circuit of this operation gestalt is constituted by a comparator CMP 1 , 
the reference voltage change circuit SWC2, delay circuit DLY1a, and DLY2a. 
[0081] A comparator CMP 1 is the signal V0 which is the same as that of the 
comparator CMP 1 in the 1st of this invention and the 2nd operation gestalt 
which were mentioned above, compares the input signal Vin impressed to an 
input terminal (+) with the electrical potential difference for a comparison 



impressed to an inversed input terminal (-), and has predetermined level 
according to a comparison result. It outputs. For example, when the level of an 
input signal Vin is higher than the level of the electrical potential difference for a 
comparison, the signal of supply voltage VCC level is outputted, and when the 
level of an input signal Vin is lower than the level of the electrical potential 
difference for a comparison, the signal of common potential VSS level is 
outputted conversely. 

[0082] The reference voltage change circuit SWC2 is constituted by resistance 
elements R1 and R2, the pMOS transistor PT 1, and the nMOS transistor NT1 
like illustration. Resistance elements R1 and R2 are connected to the serial 
between supply voltage VCC and the common potential VSS, and the electrical 
potential difference of the connection node ND 2 is supplied to a comparator 
CMP 1 as an electrical potential difference for a comparison. The source of the 
pMOS transistor PT 1 is connected to supply voltage VCC, a drain is connected 
to a node ND 2 and the change signal SP 1 from delay circuit DLY2a is 
impressed to the gate. The drain of the nMOS transistor NT1 is connected to a 
node ND 2, the source is connected to the common potential VSS and the 
change signal SP 2 from delay circuit DLY1a is impressed to the gate. 
[0083] Delay circuit DLY1a and DLY2a are constituted by monostable 
multivibrators OS1 and OS2 like illustration. An output signal Q starts according 
to the rising edge of the input signal impressed to the falling edge or input 
terminal B of an input signal with which these monostable multivibrators OS1 and 
OS2 are impressed to an input terminal A. According to the time constant set up 
by the resistance element and the capacitor, an output terminal Q is once held 
high-level, and an output terminal Q falls after that and it is held at a low level. 
[0084] For this reason, time delay deltatl of delay circuit DLY1a It is determined 
by the value of a resistance element R3 and a capacitor C1 , and is the time delay 
deltat2 of delay circuit DLY2a. It is determined by the value of a resistance 
element R4 and a capacitor C2. The time delay deltatl of delay circuit DLY1a 
and DLY2a, and deltat2 It is set up according to the frequency of an input signal 



Vin etc. in addition, the need - responding - the time delay deltatl of delay 
circuit DLY1a and DLY2a, and deltat2 It cannot be overemphasized that it can 
set up equally. 

[0085] The input terminal A of monostable-multivibrator OS1 is connected to the 
common potential VSS, and the input terminal B is connected to the output 
terminal of the AND gate AGT1 . One input terminal of the AND gate AGT1 is 
connected to the output terminal of a comparator CMP 1 , and the input terminal 
of another side is connected to the reversal output terminal Qz of monostable- 
multivibrator OS2. It changes from the output terminal Q of monostable- 
multivibrator OS1, a signal SP 2 is outputted, and the change signal SP 2 is 
impressed to the gate of the nMOS transistor NT1 of the reference voltage 
change circuit SWC2. 

[0086] The input terminal A of monostable-multivibrator OS2 is connected to the 
output terminal of the AND gate AGT2, and the input terminal B is connected to 
supply voltage VCC. One input terminal of the AND gate AGT2 is connected to 
the output terminal of an inverter INV1 , and the input terminal of another side is 
connected to the reversal output terminal Qz of monostable-multivibrator OS1. 
The input terminal of an inverter INV1 is connected to the output terminal of a 
comparator CMP 1. It changes from the reversal output terminal Qz of 
monostable-multivibrator OS2, a signal SP 1 is outputted, and the change signal 
SP 1 is impressed to the gate of the pMOS transistor PT 1 of the reference 
voltage change circuit SWC2. 

[0087] The reset-signal terminal of monostable multivibrators OS1 and OS2 is 
connected to the input terminal of a reset signal RST. Since a reset signal RST is 
set as a low level in predetermined time amount when an electrical-potential- 
difference comparator circuit starts actuation, according to this, monostable 
multivibrators OS1 and OS2 are reset, an output terminal Q is held at a low level, 
and the reversal output terminal Qz is held high-level. 
[0088] The AND gate AGT1 is the output signal V0 of a comparator CMP 1 . 
Constituting the 1st edge detector which detects a rising edge, an inverter INV1 



and the AND gate AGT2 are an output signal VO. The 2nd edge detector which 
detects a falling edge is constituted. 

[0089] Drawing 6 is the wave form chart showing actuation of this operation 
gestalt. Hereafter, actuation of this operation gestalt is explained, referring to 
drawing 5 and drawing 6 . As shown in drawing 6 , it is the output signal VO of a 
comparator CMP 1 as an initial state. It is held at a low level, and monostable 
multivibrators OS1 and OS2 are reset by the reset signal RST, and the reversal 
output terminal Qz of a low level and monostable-multivibrator OS2 is held for the 
output terminal Q of monostable-multivibrator OS1 high-level, respectively. That 
is, high level and the change signal SP 2 are set as a low level for the change 
signal SP 1, respectively. 

[0090] In this condition, in the reference voltage change circuit SWC2, both the 
pMOS transistor PT 1 and the nMOS transistor NT1 are held at an OFF state, 
and the electrical potential difference of a node ND 2 is decided by the partial 
pressure electrical potential difference by resistance elements R1 and R2. Here, 
if common potential VSS is set to 0V, it sets to an initial state and is the 
electrical-potential-difference value vr of the electrical potential difference for a 
comparison. It can be found by the degree type. 
[0091] 
[Equation 4] 

vr =VCC-r 2/(r1+r2) - (6) 

[0092] Here, r1 and r2 are the resistance of resistance elements R1 and R2, 
respectively. 

[0093] When the level of an input signal Vin rises and the level of the electrical 
potential difference for a comparison (electrical potential difference Vr) is 
exceeded, it is the output signal V0 of a comparator CMP 1 . It changes from a 
low level high-level. Output signal V0 In a rising edge, the output signal of the 
AND gate AGT1 starts. According to this, the output terminal Q of monostable- 
multivibrator OS1 is changed from a low level high-level. Time amount deltatl In 
between, the output terminal Q of monostable-multivibrator OS1 is held high- 



level. According to this, in the reference voltage change circuit SWC2, the nMOS 
transistor NT1 is held at an ON state, and the electrical potential difference for a 
comparison is set as the common potential VSS. 

[0094] Time delay deltatl of delay circuit DLY1a After passing, the output 
terminal Q of monostable-multivibrator OS1 changes to a low level. Since the 
nMOS transistor NT1 is set as an OFF state in the reference voltage change 
circuit SWC2, the electrical potential difference for a comparison is initial value vr. 
It changes. 

[0095] When the level of an input signal Vin descends and the level of the 
electrical potential difference for a comparison (electrical potential difference Vr) 
is reached, it is the output signal V0 of a comparator CMP 1 . It changes from 
high level to a low level. Output signal V0 In a falling edge, the output signal of 
the AND gate AGT2 falls. According to this, the output terminal Q of monostable- 
multivibrator OS2 is changed from a low level high-level, and the reversal output 
terminal Qz is changed from high level to a low level. Time amount deltat2 In 
between, the output terminal Q of monostable-multivibrator OS2 is held high- 
level, and the reversal output terminal Qz is held at a low level. According to this, 
in the reference voltage change circuit SWC2, the pMOS transistor PT 1 is held 
at an ON state, and the electrical potential difference for a comparison is set as 
supply voltage VCC. 

[0096] Time delay deltat2 of delay circuit DLY2a After passing, the output 
terminal Q of monostable-multivibrator OS2 changes to a low level, and the 
reversal output terminal Qz changes high-level. Since the pMOS transistor PT 1 
is set as an OFF state in the reference voltage change circuit SWC2, the 
electrical potential difference for a comparison is initial value vr. It changes. 
[0097] According to [ as explained above ] this operation gestalt, a comparator 
CMP 1 compares an input signal Vin with the electrical potential difference for a 
comparison set up in the reference voltage change circuit SWC2, and it is a 
signal V0 as a comparison result. It outputs. It is an output signal V0 by the AND 
gates AGT1 and AGT2, respectively. When a standup and a falling edge are 



detected and a rising edge is detected, delay circuit DLY1a is operated, and 
when a falling edge is detected, delay circuit DLY2a is operated. The effect of the 
noise which the hysteresis characteristic was given to the electrical-potential- 
difference comparator circuit, and was mixed in the input signal Vin since it 
changed, the reference voltage change circuit SWC2 was controlled according to 
signals SP1 and SP2 and the level of the electrical potential difference for a 
comparison was set up outputted from these delay circuits can be controlled, and 
the stable comparison result is obtained. Furthermore, output signal VO Time 
delay is avoided and the point of an input signal Vin changing [ level ] can be 
detected correctly. Moreover, in this operation gestalt, since the external clock 
signal CLK for controlling the time delay of delay circuit DLY1 a and DLY2a 
becomes unnecessary, circuitry is easy and simplification of wiring can be 
attained. 

[0098] 4th operation gestalt drawing 7 is the circuit diagram showing the 4th 
operation gestalt of the electrical-potential-difference comparator circuit 
concerning this invention. Like illustration, the electrical-potential-difference 
comparator circuit of this operation gestalt is constituted by a comparator CMP 1 , 
the reference voltage change circuit SWC2, and delay circuits DLY1 and DLY2. 
[0099] A comparator CMP 1 and delay circuits DLY1 and DLY2 are the same as 
the thing of the 1st operation gestalt of this invention mentioned above, and the 
reference voltage change circuit SWC2 of them is the same as the reference 
voltage change circuit of the 3rd operation gestalt shown in drawing 5 . 
[0100] As shown in drawing 7 , the comparator CMP 1 and the reference voltage 
change circuit SWC2 constitute the circuit block 10. The circuit block 10 
concerned inputs the input signal Vin from the outside into the terminal (+) of a 
comparator CMP 1, it is changed from a delay circuit DLY1, inputs a signal SP 1, 
impresses it to the gate of the nMOS transistor NT1 of the reference voltage 
change circuit SWC2, it is changed from a delay circuit DLY2 from a terminal 2, 
inputs a signal SP 2, and impresses it to the gate of the pMOS transistor PT 1 of 
the reference voltage change circuit SWC2 from a terminal 1 further through a 



terminal 3. In addition, the change signal SP 1 is outputted from the output 
terminal Q of D-flip-flop D-FF1 of a delay circuit DLY1, and the change signal SP 
2 is outputted from the reversal output terminal Qz of D-flip-flop D-FF5 of a delay 
circuit DLY2. 

[0101] Hereafter, actuation of this operation gestalt is explained, referring to 
drawing 7 . Before an electrical-potential-difference comparator circuit operates, 
it is set as an initial state by the reset signal RST. That is, D flip-flop each D-FF1 
of delay circuits DLY1 and DLY2 - D-FF4, D-FF5 - D-FF8 are reset, and the 
reversal output terminal Qz is held for an output terminal Q high-level at a low 
level. That is, in an initial state, a low level and the change signal SP 2 are set up 
for the change signal SP 1 high-level, respectively. According to this, it is the 
partial pressure electrical potential difference vr to which both the pMOS 
transistor PT 1 and the nMOS transistor NT1 were set as the OFF state, and the 
electrical potential difference for a comparison was set by resistance elements 
R1 and R2 in the reference voltage change circuit SWC2. It is set up. 
[0102] According to the rising edge of a comparator CMP 1, the output signal of 
the AND gate AGT1 starts, and the output terminal Q of D-flip-flop D-FF1 of a 
delay circuit DLY1 starts further. In the time delay set up in the delay circuit DLY1, 
the output terminal Q of D-flip-flop D-FF1 is held high-level, and is changed to a 
low level after that. 

[0103] While the change signal SP 1 is held high-level, the nMOS transistor NT1 
of the reference voltage change circuit SWC2 is held at an ON state, and the 
electrical potential difference for a comparison is set as the common potential 
VSS. 

[0104] According to the falling edge of a comparator CMP 1, the output signal of 
the AND gate AGT2 starts, and the output terminal Q of D-flip-flop D-FF5 of a 
delay circuit DLY2 starts further according to this. In the time delay set up in the 
delay circuit DLY2, the output terminal Q of D-flip-flop D-FF5 is held high-level, 
and is changed to a low level after that. Between high level, as for the reversal 
output terminal Qz of D-flip-flop D-FF5, an output terminal Q is held at a low level. 



That is, the change signal SP 2 is held between the time delays of a delay circuit 
DLY2 from the falling edge of the output signal of a comparator CMP 1 at a low 
level. 

[0105] While the change signal SP 2 is held at a low level, the pMOS transistor 
PT 1 of the reference voltage change circuit SWC2 is held at an ON state, and 
the electrical potential difference for a comparison is set as supply voltage VCC. 
[0106] Thus, a hysteresis characteristic is given to an electrical-potential- 
difference comparator circuit by delay circuits DLY1 and DLY2 and the reference 
voltage change circuit SWC2. Consequently, the effect of the noise mixed in the 
input signal Vin can be controlled, and malfunction of an electrical-potential- 
difference comparator circuit can be avoided, and the point of an input signal Vin 
changing [ level ] can be detected correctly. 

[0107] Drawing 8 shows the circuit block 10 constituted by the comparator CMP 
1 and the reference voltage change circuit SWC2. In addition, the circuit block 10 
concerned has the same configuration as the circuit block 10 of the electrical- 
potential-difference comparator circuit shown in drawing 7 . 
[0108] In the circuit block 10, a comparator CMP 1 is noninverting connection. 
That is, it is impressed by the non-inversed input terminal (+) of a comparator 
CMP 1, and an input signal Vin is reference voltage Vref. It is impressed by the 
inversed input terminal (-) of a comparator CMP 1. For this reason, when the 
level of an input signal Vin is higher than the level of the electrical potential 
difference for a comparison, it is the high-level output signal V0 from a 
comparator CMP 1. It is outputted, and when the level of an input signal Vin is 
conversely lower than the level of the electrical potential difference for a 
comparison, it is the output signal V0 of a low level from a comparator CMP 1. It 
is outputted. 

[0109] In noninverting connection, it is the output signal V0 of a comparator CMP 
1. In predetermined time amount, the electrical potential difference for a 
comparison is set from a rising edge to the level VSS lower than initial value, for 
example, common potential, and it is the output signal V0 of a comparator CMP 1 . 



A hysteresis characteristic can be given to an electrical-potential-difference 
comparator circuit by setting the electrical potential difference for a comparison 
from a falling edge in predetermined time amount to the level VCC higher than 
initial value, for example, supply voltage. 

[01 10] Drawing 9 shows the configuration of the comparator CMP 2 in reversal 
connection, and the reference voltage change circuit SWC3. The circuit block 20 
is constituted by a comparator CMP 2, the reference voltage change circuit 
SWC3, and inverters INV3 and INV4. 

[01 1 1] Like illustration, an input signal Vin is impressed to the inversed input 
terminal (-) of a comparator CMP 2, and the electrical potential difference for a 
comparison is impressed to the non-inversed input terminal (+) of a comparator 
CMP 2. For this reason, when the level of an input signal Vin is higher than a 
reference voltage level, it is the output signal V0 of a comparator CMP 2 to a low 
level. It is outputted, and when the level of an input signal Vin is conversely lower 
than a reference voltage level, it is the high-level output signal V0 from a 
comparator CMP 2. It is outputted. 

[01 12] In noninverting connection, it is the output signal V0 of a comparator CMP 
2. In predetermined time amount, the electrical potential difference for a 
comparison is set from a rising edge to the level VCC higher than initial value, for 
example, supply voltage, and it is the output signal V0 of a comparator CMP 2. A 
hysteresis characteristic can be given to an electrical-potential-difference 
comparator circuit by setting the electrical potential difference for a comparison 
from a falling edge in predetermined time amount to the level VSS lower than 
initial value, for example, common potential. 

[01 13] In addition, the delay circuits DLY1 and DLY2 connected to the circuit 
block 20 shown in drawing 9 shall have the same configuration as the delay 
circuit shown in drawing 7 . In an initial state, since a low level and the change 
signal SP 2 are set up high-level, respectively and are in the change signal SP 1, 
the output terminal of inverters INV2 and INV3 is set as high level and a low level, 
respectively. For this reason, both the pMOS transistors PT 1 and nMOS 



transistors NT1 of the reference voltage change circuit SWC3 are set as an OFF 
state. At this time, the electrical potential difference for a comparison is set as the 
partial pressure electrical potential difference set up by resistance elements R1 
and R2. 

[01 14] When the level of an input signal Vin descends and the level of the 
electrical potential difference for a comparison is reached, it is the output signal 
V0 of a comparator CMP 2. It starts from a low level high-level. Output signal V0 
In the time delay of a delay circuit DLY1 , the change signal SP 1 is set up high- 
level from a rising edge. Since the output signal of an inverter INV2 is set as a 
low level according to this, the pMOS transistor PT 1 of the reference voltage 
change circuit SWC3 is set as an ON state, and it is the electrical potential 
difference Vref for a comparison. It is set as supply voltage VCC. 
[01 15] On the contrary, the level of an input signal Vin rises and it is the electrical 
potential difference Vref for a comparison. When level is exceeded, it is the 
output signal V0 of a comparator CMP 2. It falls from high level to a low level. 
Output signal V0 In the time delay of a delay circuit DLY2, the change signal SP 
2 is set as a low level from a falling edge. Since the output signal of an inverter 
INV3 is set up high-level according to this, the nMOS transistor NT1 of the 
reference voltage change circuit SWC3 is set as an ON state, and it is the 
electrical potential difference Vref for a comparison. It is set as the common 
potential VSS. 

[01 16] Thus, a hysteresis characteristic can be given to the electrical-potential- 
difference comparator circuit of reversal connection with the circuit block 20. It is 
possible to be able to control the effect of the noise which was mixed by the input 
signal Vin in reversal connection, to be able to prevent malfunction of a circuit, 
and to detect the point of an input signal changing [ level ] with high precision. 
[0117] 

[Effect of the Invention] According to the electrical-potential-difference 
comparator circuit of this invention, according to change of the output-signal level 
of an electrical-potential-difference comparator circuit, as explained above, when 



only predetermined time amount gives a hysteresis characteristic to an electrical- 
potential-difference comparator circuit, the effect of the noise mixed in the signal 
for detection can be controlled, and the signal for detection becomes possible 
[ detecting the point of passing a predetermined reference value changing / level 
/, with high precision ]. The signal delay resulting from the hysteresis 
characteristic of the conventional electrical-potential-difference comparator circuit 
can be canceled by applying the electrical-potential-difference comparator circuit 
of this invention by this, when the standup of the signal for detection and the 
phase relation of falling are important, and there is an advantage which can 
realize highly precise control. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the 1st operation gestalt of the 
electrical-potential-difference comparator circuit concerning this invention. 
[Drawing 2] It is the wave form chart showing actuation of the 1st operation 
gestalt. 

[Drawing 3] It is the circuit diagram showing the 2nd operation gestalt of the 



electrical-potential-difference comparator circuit concerning this invention. 
[Drawing 4] It is the wave form chart showing actuation of the 2nd operation 
gestalt. 

[Drawing 5] It is the circuit diagram showing the 3rd operation gestalt of the 
electrical-potential-difference comparator circuit concerning this invention. 
[Drawing 6] It is the wave form chart showing actuation of the 3rd operation 
gestalt. 

[Drawing 7] It is the circuit diagram showing the 4th operation gestalt of the 
electrical-potential-difference comparator circuit concerning this invention. 
[Drawing 8] It is the circuit diagram showing the configuration of the reference 
voltage change circuit of the electrical-potential-difference comparator circuit of 
noninverting connection, and a comparator part. 

[Drawing 9] It is the circuit diagram showing the configuration of the reference 
voltage change circuit of the electrical-potential-difference comparator circuit of 
reversal connection, and a comparator part. 

[Drawing 10] It is the circuit diagram showing the configuration of a general 
electrical-potential-difference comparator circuit. 

[Drawing 11] It is the wave form chart showing actuation of a general electrical- 
potential-difference comparator circuit. 

[Drawing 12] It is the wave form chart showing actuation of an electrical-potential- 
difference comparator circuit when a noise mixes in an input signal. 
[Drawing 13] It is the enlarged drawing showing an input before and after the 
input signal's having gone up and passing reference voltage, and the wave of an 
output signal. 

[Drawing 14] It is the enlarged drawing showing an input before and after the 
input signal's having descended and passing reference voltage, and the wave of 
an output signal. 

[Drawing 15] It is drawing showing an example of the electrical-potential- 
difference comparator circuit where the hysteresis characteristic was given. 
[Drawing 16] It is drawing showing other examples of the electrical-potential- 



difference comparator circuit where the hysteresis characteristic was given. 
[Description of Notations] 

10 20 - The circuit block constituted from a reference voltage change circuit and 
a comparator, CMPO, CMPO', CMP1, CMP2 -- A comparator, D-FF1 - D-FF8 - D 
flip-flop, NRGT [ - Switch, ]1 -- The NOR gate, AGT1-AGT5 -- The AND gate, 
INV1, INV2, INV3 -- Inverters S1, S2, and S3 OGT1 -- The OR gate, DLYO, DLY1 
and DLY2, DLY1a, DLY2a -- Delay circuit, OS1, OS2 [ - A resistance element 
C1, C2 / - Capacitor. ] -- A monostable multivibrator, PT1 -- A pMOS transistor, 
NT1 -- A nMOS transistor, R1, R2, R3, R4 
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WRITTEN AMENDMENT 



[Filing Date] April 5, Heisei 1 1 
[Procedure amendment 1] 



[a procedure revision] 



[Document to be Amended] Specification 
[ltem(s) to be Amended] Claim 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1] The comparator circuit which compares an input signal with the signal 
for a comparison, outputs the output signal of the 1st level when the above- 
mentioned input signal is larger than the above-mentioned signal for a 
comparison, and outputs the output signal of the 2nd level when the above- 
mentioned input signal is smaller than the above-mentioned signal for a 
comparison, 

The 1st detector which detects that the above-mentioned output signal changed 
from the 1st level to the 2nd level, 

The 2nd detector which detects that the above-mentioned output signal changed 
from the 2nd level to the 1st level, 

The timer circuit which measures a predetermined period according to the 
detection result of the 1st or 2nd detector of the above, 

It has the signal setting circuit for a comparison which sets the level of the above- 
mentioned signal for a comparison as the 1st reference value, 2nd reference 
value, or 3rd reference value, 

The above-mentioned signal for a comparison is an electrical-potential-difference 
comparator circuit which is set as the 1st reference value of the above, or the 3rd 
reference value of the above according to the detection result of the 1st detector 
of the above, or the 2nd detector of the above, and will be set as the 2nd 
reference value of the above if an account of Gokami predetermined period 
passes. 

[Claim 2] The comparator circuit which compares an input signal with the signal 
for a comparison, outputs the output signal of the 1st level when the above- 
mentioned input signal is larger than the above-mentioned signal for a 
comparison, and outputs the output signal of the 2nd level when the above- 



mentioned input signal is smaller than the above-mentioned signal for a 
comparison, 

The 1st detector which detects that the above-mentioned output signal changed 
from the 1st level to the 2nd level, 

The 2nd detector which detects that the above-mentioned output signal changed 
from the 2nd level to the 1st level, 

The timer circuit which measures the 1st time amount or 2nd time amount 
according to the detection result of the 1st or 2nd detector of the above, 
The signal setting circuit for a comparison which sets the level of the above- 
mentioned signal for a comparison as the 1st reference value, 2nd reference 
value, or 3rd reference value, 

It is the electrical-potential-difference comparator circuit which the above- 
mentioned signal for a comparison is set as the 1st reference value of the above 
according to the detection result of the 1 st detector of the above, ****, will be set 
as the 2nd reference value of the above if the 1st time amount of the account of 
Gokami passes, is set as the 3rd reference value of the above according to the 
detection result of the 2nd detector of the above, and will be set as the 2nd 
reference value of the above if the 2nd time amount of the account of Gokami 
passes. 

[Claim 3] It is larger than the 2nd reference value of the above, and, for the 2nd 
reference value of the above, the 1st reference value of the above is a larger 
electrical-potential-difference comparator circuit according to claim 1 or 2 than 
the 3rd reference value of the above. 

[Claim 4] It is the electrical-potential-difference comparator circuit according to 
claim 1 , 2, or 3 whose 1st reference value of the above is supply voltage, whose 
3rd reference value of the above is a reference potential and whose 2nd 
reference value of the above is the almost middle potential of the 1st reference 
value of the above, and the 3rd reference value of the above. 
[Claim 5] The above-mentioned timer circuit is an electrical-potential-difference 
comparator circuit according to claim 1, 2, 3, or 4 which has the delay circuit 



which inputs the above-mentioned output signal. 

[Claim 6] The above-mentioned delay circuit is an electrical-potential-difference 

comparator circuit according to claim 5 which has two or more flip-flops 

connected to the serial. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0023 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0023] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the 1st electrical-potential-difference comparator circuit of this invention The 
comparator circuit which compares an input signal with the signal for a 
comparison, outputs the output signal of the 1st level when the above-mentioned 
input signal is larger than the above-mentioned signal for a comparison, and 
outputs the output signal of the 2nd level when the above-mentioned input signal 
is smaller than the above-mentioned signal for a comparison, The 1st detector 
which detects that the above-mentioned output signal changed from the 1st level 
to the 2nd level, The 2nd detector which detects that the above-mentioned output 
signal changed from the 2nd level to the 1st level, The timer circuit which 
measures a predetermined period according to the detection result of the 1st or 
2nd detector of the above, It has the signal setting circuit for a comparison which 
sets the level of the above-mentioned signal for a comparison as the 1st 
reference value, 2nd reference value, or 3rd reference value. The above- 
mentioned signal for a comparison According to the detection result of the 1st 
detector of the above, or the 2nd detector of the above, it is set as the 1st 
reference value of the above, or the 3rd reference value of the above, and if an 
account of Gokami predetermined period passes, it will be set as the 2nd 
reference value of the above. 
[Procedure amendment 3] 



[Document to be Amended] Specification 
[ltem(s) to be Amended] 0024 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0024] Moreover, the 2nd electrical-potential-difference comparator circuit of this 
invention compares an input signal with the signal for a comparison. The 
comparator circuit which outputs the output signal of the 1st level when the 
above-mentioned input signal is larger than the above-mentioned signal for a 
comparison, and outputs the output signal of the 2nd level when the above- 
mentioned input signal is smaller than the above-mentioned signal for a 
comparison, The 1st detector which detects that the above-mentioned output 
signal changed from the 1st level to the 2nd level, The 2nd detector which 
detects that the above-mentioned output signal changed from the 2nd level to the 
1st level, The timer circuit which measures the 1st time amount or 2nd time 
amount according to the detection result of the 1st or 2nd detector of the above, 
It has the signal setting circuit for a comparison which sets the level of the above- 
mentioned signal for a comparison as the 1st reference value, 2nd reference 
value, or 3rd reference value. The above-mentioned signal for a comparison 
According to the detection result of the 1st detector of the above, it is set as the 
1 st reference value of the above. If the 1 st time amount of the account of Gokami 
passes, it will be set as the 2nd reference value of the above, according to the 
detection result of the 2nd detector of the above, it is set as the 3rd reference 
value of the above, and if the 2nd time amount of the account of Gokami passes, 
it will be set as the 2nd reference value of the above. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 0025 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0025] Moreover, in this invention, suitably, the 1st reference value of the above 



is larger than the 2nd reference value of the above, and the 2nd reference value 

of the above is larger than the 3rd reference value of the above. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] Furthermore, in this invention, suitably, the 1st reference value of the 

above is supply voltage, the 3rd reference value of the above is a reference 

potential, and the 2nd reference value of the above is the almost middle potential 

of the 1st reference value of the above, and the 3rd reference value of the above. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0027 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0027] Furthermore, in this invention, the above-mentioned timer circuit has 

suitably the delay circuit which inputs the above-mentioned output signal. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0028 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0028] Furthermore, in this invention, the above-mentioned delay circuit has 

suitably two or more flip-flops connected to the serial. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0052 

[Method of Amendment] Modification 

[Proposed Amendment] 



[0052] Thus, when the level of an input signal Vin exceeds the level of the 
electrical potential difference for a comparison (electrical potential difference 
Vref), the electrical potential difference for a comparison is set as common 
potential VSS level by the reference voltage change circuit SWC1, and in the 
time amount for about 3 periods of a clock signal CLK, the electrical potential 
difference for a comparison is held by the delay circuit DLY1 at the common 
potential VSS, and is again set after that as initial value vref. Similarly, when the 
level of an input signal Vin becomes lower than the level of the electrical potential 
difference for a comparison (electrical potential difference Vref), the electrical 
potential difference for a comparison is set as supply voltage VCC level, and the 
electrical potential difference for a comparison is held by the delay circuit DLY2 in 
the time amount for about 3 periods of a clock signal CLK at supply voltage VCC, 
and it is initial value vref again after that. It is set up. 
[Procedure amendment 9] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 0054 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0054] In addition, in the example of a circuit shown in drawing 1 , although delay 
circuits DLY1 and DLY2 are constituted by four steps of D flip-flops, respectively, 
this invention is not limited to this and they can set it as arbitration according to 
the frequency of an input signal Vin and a clock signal CLK based on a time 
delay required in order to reduce the effect according the number of stages of the 
D flip-flop which constitutes a delay circuit to a noise. Furthermore, it is also 
possible to set up so that the time delay of the delay circuits DLY1 and DLY2 
which operate according to the rising edge and falling edge of an output signal of 
a comparator if needed to arbitration may be differed. 
[Procedure amendment 10] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 01 14 



[Method of Amendment] Modification 
[Proposed Amendment] 

[01 14] When the level of an input signal Vin descends and the level of the 
electrical potential difference for a comparison is reached, it is the output signal 
V0 of a comparator CMP 2. It starts from a low level high-level. Output signal V0 
In the time delay of a delay circuit DLY1, the change signal SP 1 is set up high- 
level from a rising edge. Since the output signal of an inverter INV2 is set as a 
low level according to this, the pMOS transistor PT 1 of the reference voltage 
change circuit SWC3 is set as an ON state, and the electrical potential difference 
for a comparison is set as supply voltage VCC. 
[Procedure amendment 11] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 0115 
[Method of Amendment] Modification 
[Proposed Amendment] 

[01 15] On the contrary, when the level of an input signal Vin rises and the level of 
the electrical potential difference for a comparison is exceeded, it is the output 
signal V0 of a comparator CMP 2. It falls from high level to a low level. Output 
signal V0 In the time delay of a delay circuit DLY2, the change signal SP 2 is set 
as a low level from a falling edge. Since the output signal of an inverter INV3 is 
set up high-level according to this, the nMOS transistor NT1 of the reference 
voltage change circuit SWC3 is set as an ON state, and the electrical potential 
difference for a comparison is set as the common potential VSS. 



[Translation done.] 
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imrnii AJiimt&mmimtztiMi. ±iea 

*<jUip t> % 2 <r> VKMzmt L ; fc £ tfcft-f I £ 1 <0 
^tfMfe . ±fsm7jfI^B2^^/^^i ^ 

U^£3f£ 1 H 2 ^S*f«/t«J£3c?)MI 

SMH-S t±IEffi 2 iDS¥fI^ISS§tLl> £fE 

K)ifrt>m2 wK^mt itztbz mm-tm 1 <z> 

^/i^^kL!t;fc*ttai-rs»2«D«iajiiiBi:, mi 
mia tB2 mrs t mm-th ?4-?®9&t. ±fEJt 
^fflft-^^ £ss i «im, m 2 (Dgmmt tzit 

tX _hlEm 1 ^S¥ffltfSS§3fx, ^SttfEJ& 1 cou# 
flM}&f § fc±IE®2 0S*ffit;!S7£§ii. ±IEJS 2 

o^mig^o^mi^tjtE t t±ie® 3 ^a^itci^ 
2 *u * ^ijESi 2 mr^'ttf 5 1 _hiEH 2 cos 

[||*II4 ] ±fEJS 1 ^S*fi(i±iEJS 2 «t 0 

i> A# < , iif EH 2 tOMSfi (i iif EH 3 «»fi 0 t> 

a# v ^tmrn 2 xn 3 izafflemsimm. 
wm&zfttzmm 2 , 3 x« 4 tieawttEiHK 

ft. 

[0 0 0 1 ] 



[0002] 

-f£€ffltt«i±. AJjim?)WJ±V<)lbm'xLC0M 

mimcomm^vb amt. zawmamz* 9 a 

[00 03 ] Hi 0(i. ^<7) J: -3 &mffit$OT<?)S# 

nyAWCMPO bWm&N^f i^-thns. 

cMPOtoRteATi^ (-) fcEpjnSfu SPmuv 
ref (i, aw^-^CMPOO^RteATliMi 1 ( + ) 
fci$in§*vo^. A7Jfi^-v in (i. #Ufcf . Hi 1 
( a ) iz^-tX 0 izffifeemmm* ^W:k^WlT 
^mthW^b-fhv ny^-^CMP O^tHl 

i(b) n^-rai*M-§-v 0 a^t^s. i^ioc. 

[0004] LA»U A73fi^V in t;HWj&^A§^T 

hi 0 [z^^mmmxxt'sjmm 

%jmt>W£\^. Mill. Hi 2O^0t^t"J;o 
A^#V in ^^l^3BWEEV raf t«S» 

[00 0 5 ] HI 3fcj;V'Hl4ii, A7Jfi-^V in ^j; 

i>C0X3b&« HI 3 (a) (b) 
A73ft-^V in ^K;l/^_h#L, SP«J±V ref 

tmi,z&^xmm&v ie f sr±Tt-5. ai* 
^*>»9>^ai^m^v 0 t "it" ^its„ xts 

m^-VinV U^/kmT L T . S¥€J± V r e f < 
HI 4 (a) fciV (b) t^-tiot, l«I 
a]7jfi^V 0 £ "it" tf±tTLiH. 
[0006]^cDj;3t^ A73ff^-V in ^ii^% H E AL 
HI Ofe^-r*ffi ! SrflffiJtlSE[lIKtfc^T(i. 

^t^S. Z\cofflmitM&t&fzMz.. Hl5fcJ:V' 
HI 6CSftXfy ^^^ttS:^rt-S«ffiJttSE[i^ 

mmztix^z, 

tooo7]Hi5 (a) i&hXTVi/xmmn^n 
mmm?> -M*:*tmmx'&z>, m^)X:>iz. 
wifrm&tiMmmzts^xu. m7jfi^-v 0 z&tm 
"f-R3^iYLxmmmi±y ief omm&izyj-w 

v 9 Z\ b tz x 0 . mi±tmmUzhXT 'J yx# 
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[0008] »mj±v ref « s mMMJ±Vcct^mm 
m &s t<vmt l zmm$nx^&~^mmm=FR i ^r 

2T'*t^J±mJ±T'*S 0 fifUfcf, ffiffi*^ 

RlfcJ;y'R2«KfJ^arl, r2tL,ft 
v ref =V CC ■ r 2/ (r 

[oo l o] |e]H (c) fc^-tJ-Sfc, 3>a>-^c 

MPOtfcl^T, ATlSB 1 ( + ) tEPjD§fll.a*mj± 
V ref yO^/WRiSATJS^ (-) izmw^tihXti 

( + ) tEpjD§iil»SP€ffiV ref ^K^Rte 
ATJSt 1 (-) tEPJn?iiSA^fi-tV in oK;HO 

Vt +=V CC ■ r 2/ ( r 
Vt -=V CC ■ r 2 3/ ( 
[ 0 0 1 3 ] Witf , ( r 1 = r 2 = r 3 ) <5D*££. 
Vt + = 0. 67V cc ,Vt- = 0. 33V cc fc^^„ 
■I«J;ot, A7Jfi-^V in CD^/W**«J±V ref <7) 

ft7lfI^V 0 ^«*^R3&^LT7 ^-KA'.y?§ 
3y;-i^CMP0«AMf ( + ) toS 
(2) £jfrtnE.Vt+&XJl%tl&. A7JfI#V in cO 
WWf*±#U WEEVt + £jB£fci:£. ay^u- 
?CMPOcDft7JfI-f-V 0 #n-w^£3Effct£ . £ 
ti^JtEtt, ny^v-^CMPOWAMf ( + ) t 
3$ ( 3 ) «£EVt -tfEMraSftS. A7Mt^V in 
OK;«TLt, m£EVt-jaTt=5r4f:S, 
AU-j'CMP OOa^fl^-K^WMtL, n- 

[0 0 14] Z.0)£otz* CMP 0<Dfc-h 

ref cDVKmfflWtl^t liZX 0 . «JEitR@Kth 
Vt-=V CC ■ r 2/ ( r 
Vt+=V CC ■ ( r 2 + r 
[0 0 18] Vt-(inMOSh7yyX^N 

t o tftyw&iz hhh% <7m*m& v r e f 09 y^ 

T\ Vt+ll nMOSf7yyX^NT0^7tl 

(4) fcst (5) «d±, (Vt-<Vt + ) C0BI« 

. 

[0019] M1H\ A7JfI^-V in O^^*'>a*mi± 
V ref coy^/L-i; 9Sv*©£\ ny;\°y-?CMP0' 

tu S¥€J±V ref «, (4) CifVt-l/\;K: 
ffiSS^lSo -77, A7Jft^V in ^</^«*J±V 

ref <75i^kfc9ffii*©&, 3yAi/-^CMP0' <7) 



S«ftV ss £0V fc-f&fc, M8mi±V ref COlffifv 

[0009] 
[Rl] 

l+r2) -(1) 

[00 11] 3y^V-^CMPO^m7jfi^-V 0 #ffi 
KSi^R 3 £^ LT, ffifnSlt^R 1 kR2t cotmfiM 

r3tu fiogKS^R 1 1 r 3cvmm 
mm* r 1 3t lx . tssm^R 2 t r 3 1 amm* 
m*r23t-r&t. si 5 (b) iz^tmmvt+ts 

[00 12] 
[*2] 

1 3 + r2) ■■■ (2) 

r l+r23) ■■■ (3) 

XT 'J S"* S £ fc I . 
[ 0 0 1 5 ] 01 6{itXTU^^^O«fflt« 

fc^Tii. hi 5iz^tmEtmmmmmn^ & 
73fi^v 0 *7^-M y ^u Mzmtxmns. 

V ref ^W^&lfflL, «fflt«HIffitb^TU^ 

t o o 1 6 ] mm ( a ) fc^ti a S¥«J±V ref 
mmmmcct^mmiiLVss^zmm^tix^m 

ftS^-Rl, R2. R3fc±tfnMOS b^Vy'X^N 
TOlZk^mLZtlh. Z\ZX\ &tm=FRl, R2, 
R3<mmA&*tl?tLrl, r2, r3tLT, i 
*y nMOSb5yyX^NT0^>W« 

[0017] 
[»3] 

l + r2) ■■■ (4) 

3)/(rl+r2 + r3) ■■■(5) 

tjE tX . fy^yX^NTO ^'^7^FJtffiSS ^1, 
»CEV ref (i. 3£ (5) fc^-tVt+P^tfia* 
§tL§„ <I^J;dt. ay^-^CMPO' yomTJfi 
^-v 0 j7^-^7ni)iH:j;l mJ±J:tlx0S& 

mm-hc\ht^mx'hh . 

[0020]Hl3O(c) tiitXISIia (d) (4. h7 
x U ^^!SttS:So*£EJtKIS«& t^^MA t A* 
fi^V in ^A7JL^^cOtH7Jff^V 0 iO^^^LT 

K/t-^-f t L, I ix t J£ t T 3 V - ^ A73 3 ti 

mmm&tfv t - ^ o . uimmxtim^ 
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AK^fl^O^^Hl 4(c) *j ilfRH ( d ) 
mJ±V ref i*)ffi<^J:l, ft7jfI^f-V 0 (7)K^ 

[0 0 2 1 ] 

[^«*L4dtt-|,ii;tl] fe^T\ _B£Lfcft 

ft^-v in ^a*mj±v ief £ iiiibfciBf^ 4 o a t cos 

[0 0 22] *^{4, A^S*fflft:Ji*T!5r§^i 

^rfco, *«bw«4. A7jfi-^%r£^»ai± (it 
mmmi±) izmr^m^sEmmta-ri z t , 
mxmmzuxLfzm^mmmmx^ , fi^ 

[0 0 23] 

ft. *IHH<^«£Eit«llIIHi, A7Jff^abtSffifl^i: 
TJfl-^tfJTJ^iblMfc , ±IEtii7JfI-^Bl tf>U 

t> m 2 co v K)v & tz am 2 co w<j\s&t> m 1 <o v 

^Mzmt UzM^z , iif E£4jft^0 K/1/£HFt?eO 
[0 0 24] ttz. *3ffi"Cto* ±IEfflffl0 

BHi , JJEatafi-^tfSS 1 w^i* Jo m 2 (7) 

^tL^;fc^^tiit-smi^ffi@£#t. mmum 

ta-rim 2 ?)m&m%t . ±.mfe<mmmt?& 9 
a vrnmb s mimmm^v^^w, 1 ^a^fe, 
n 2 a £ (±® 3 os^fi \zmL-th mmim 
m.'m^t^L. liiimmmmz. ±is®i^m 
mm tdi±mm 2 <^mtamm<otktmmzfBtx±Mi 
m 1 <Dmm&Mi±38&30>mm.iizmfeztL. ^ 
m±m?irmmm£>mm-& b±mm2<ommm^^ 

[0 0 2 5] it, *mi~cii. W&lZli, ±IEfflffl0 

$m . imm^m 1 co v-Kivfr t>M2co ]/K}i-j\ 

mm 2cou<jifrt>mico vKtv^mt ttzzb^m 
at^S2«»t, micommtm2commti 
t\mfh94~?m%t . Mitmmm^cov^v^m 1 
commm, m 2 cowmmm&M 3 commmzmstth 



m 1 com&mmmmmzfoixiizm 1 mrnimzi^ 
mzti. zcom±.mm 1 commmM-r& t ±.mm 2 <n 
wm^w&ii. nm2eM&m^mmmzfo 
tT±fEJS3os¥fit;ib£§tu ^\ktm,2m 
mtfmm-&t±tim2cDmmimzm^ti&„ 

[00 26 ] jgt. *f& B JT14. ifsta. ±ie^ v 
[ 0 0 2 7 ] St. *^T1i, MW4. ±IEjI@0 

mmmzmmztitzMmco? y 77707 r^-t 

[0028] *$mz ifitf . ib«s« ( 3 Wtl/- 
^ ) t J: 0 , ^^'MALTV^ A^ft^-fcibKfflfl^ 

§fLl> 0 ±IE3>'^V-^^Jotii^I§tLSai^lfi^L' 

nmmmmzxm^titzmmmm^tzmmmm 

^Mfi (^2«S^ffl) tM^^mii^(±ffi30 

mmtfwm (m2<ommm) tias$fLS. 

i i: 0 , A^fl^^AL^ilW^S^TOJt-l) 

[ 0 0 2 9 ] 

[ftWconmcoBBi mimmmm. 

m 1 it*m£&i*Ewmmm 1 ^m^jb* ^ 

wt rjwNV-^cMPi, wm^mmm^ 

SWC lfcJ;Vg@0^DLYl , DLY2tJ;D« 

[ 0 0 30] 3 y^v~?c m p 1 <?mw&x-)im- 
(+)iz, wmmtz&m^v^&xijzti. m,x 

Jt^fflmJ±^A*§tL§. nyAWCMPlll A 

^i^f Vi n <o t smmms-couK^tm l , jt 
m®%t,zmtxm&couK>im^imv a zftxt 
mm, xMrnv^cT^KMrnmrn-mi^v^ 

UKji>coim-tf&ti$ti. A7Jfi^-V in ^^^ 

[003 1 ] S^mJHWillli&SWC 1 (i, H^kO 
tv^. S*mJ±fl] 1 9#i0lf^swc it. ^*^v 

^f<n\sK)VZ^n&tfXf}%tlh« XfyfSl 

{4, €J±v ref «A^SS&?i:y-b'NDlf:iOBIfc:SSBE 

$tL. 7fS2(i. 4±fimfiV ss fcy-^ND 1 t 

«;f*it$fi. x>f7fS3(i, «ii«J±v cc i;y- 
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OR^bNRGTlHm-f 7flJafl^SCO(: 

zv*>/*7immmzti. ^7^s2(i. g@ 

/^7«g^'$0iP$tU 7fS3tl 
WMW^tlh. NOR^- F-NRGT 1 C02O<7)A7J 

m-\,z . zti^tix a v *mmmr s c 1 , s c 2 #a 

7J$*U iiX^IIJMi^OEtTT^ 7f-fflMI^S 
CO 

[0 0 32] @f£tWWfc, *>f 7 ^$lj»ff^S C 1 , 

SC2fcj;V'SC 3WEtT. 74 -yf-S 1 , S2, S 

7W%{zi%mti&. 74 7fSi^ytICIjE§ 

ti, 74 >yi-s2m>tmteWLi£$tiz^$>t%, * 

a€f5V ss *V-KND UZ&JlZtl. 74 -yf-S 3# 

NDitaj^sfLS. y-HND i««j±ii. ittfflm 

HfcLT, a^\>-^CMPWMfAMf(-) 

[0 0 3 3]SBE|I|ffiDLYliji:tfDLY2li, ^il 

x -y iteTtf 0 x -y yfctf LT , J3r5&z>S©$ 
r B 1&4^S 0 MMHIS&DLY 1 tiXtfD LY2(± N 

Ww^SISIfcJEi:*:^ .yf-$fjfpft^sc its itx 

SC2£ffl:frt4. 

[0 0 34] jI®ES£DLYl(i, D7U vT7n77° 
D-FF1, D-FF2, D - F F 3fc <kl£D - F F 
4, S6£AND^-hAGT3fcJ:9flifiS£*VC^ 
4 . D 7 U y 77 n y 7°D - F F 1 Ofg-fATl^D 

7 n 7 7°D - F F 2 ^ff ^ATJS^ D tfSMSflT I > 
l>„ D7U «y7°7CIy7T>-FF lOftTl^O^ 
X 4* 7 fffl»fl# S C 1 imh . D 7 U y 77 n 
7 7D-FF lO^n-y^ATjiffi^AND^'-bAG 
T 1 Offi7lfI^EPjD$5flS o AND y — F AGT 1 CO 

-*OA7JSfM:=jyy^-?CMP 1 Oifcfjffi^KS 
ffi73^A7jSTOME0£#DLY2^D7'J 7 
7°7n>yTD-FF 5£?)MISaj*3Bi t Qzfc:^$^T 

[0 0 3 5] D7Uy7°7ny7°D-FF2tfDifcfj3SKf 
Qli, D 7 U y 7°7 n 7 7°D — F F 3 CO A7jSff?D £ft 
MStU D7U-y7°7n-y7°D-FF3(7)ai7J^Q 
ti, D 7 U ■y7°7n-y7°D-FF40A7l4ffii L Dt»i! 
§tlTUl>„ D7U 777077D-FF2, D-FF 
3, D-FF4^Dy^AMft, ?n»y?M#C 
LK;yVV7J§ilTU|, 0 D 7 U y7°7C?y 7°D 

-FF1, D-FF2, D-FF3<75U-fe«y MiWf 
i±. AND^r-hAGT3^tfi7jS^SM§tLTfc 



0. D 7 U -y7°7n>y7°D-FF4«U-b'y Mt^Ff 
(J. U-fey Mi^RSTOA7JffiTOfM$^TUl> 0 
AND^-hAGT3<7)^OA73Sf(i. 'J-feyFfI 
^RST«0A}j3B7fc«8S*U ffi^ATl^ii. D 
7 U y7°7 P77D-FF4 7)UM^ti^ Q z fcSM 

[00 36 ] iI3S@£#DLY2(i, D7'J 7/70 77" 
D-FF5, D-FF6, D - F F 7 ± tfD - F F 
8. £McAND^-bAGT4tj;D«£irO^ 

6 . D7U777077D-FF5 ^ft^ATjS^ D 
€OT±V cc #Epjn£tu ffi^7 1 Q(iD7U-y7 

7077D-FF6 COfl^A^SB^D {zfflfa ^tlXU 
D7U -y7°7n-yTD-FF5(7)ai7jffi^Qj&^. 
-X4* y fflO«fi# S C 2 #ft7J $ tlh . D 7 'J 7 77 n 
y7D-FF5^07^ ATlSrf A N D y*- F A G 
T 2 ^fl]7jff ^-//EPaDSflS . AND^r— N AGT2(7) 
-*^A7J^(i^ 1 ^tt}7JS^SM§tl, 

WS-^ I NVKOA^JiffffinWtU-^CMP 1 
^m^TlCf^SilT l : . AND'/- I- AGT2CD 
ffe/JCOATlS-? (iaSEHIKD L Y 1 «0 D 7 U «y 7°7 n >y 

[00 37] D7';>y7°7n>y7°D-FF6«0ffi^ifff 
Qli, D 7 U -y 7°7 P >y 7° D - F F 7 OATjS^D tgf 
mtl. D7U-y7°7n-yTD-FF7(7)ai7jSffi^Q 
(i. D 7 U >y 7°7 n >y 7°D — F F 8 ^ATJS^ D CffiR 
SiXTl^. D7 l J>y7°7P'y7°D-FF6, D-FF 

7, D-FF8c0^n-y^A7jS^, 9xiv7\t^C 
LK^A7J$tLTV^ 0 D7'J777077D 
-FF5, D-FF6, D-F F 7<7)'J-b>y bfi^Sf 

AND^-FAGT4C0ai7j^t^S^Tfc 
0, D 7 U 777n7 7D-FF8«'Jt7 bfl^T 1 
fi. 'Jt-/ Mt^RSTOA7jSTOS^$iiTV^ 0 
AND^-FAGT4«-7jOA7jSffiTO. U-t-yFft 
^RST^A7J^t®^§il, ffiTjOA^Sfll D 
7 U 7 7°7 n 'y 7°D — F F 8 ORIeKTjS^ Q z tffiM 

[ 0 0 3 8 ] H2i±, *HM^jO»#&f^BJt-|>/ift 

wasg^Hrfcs. ot. m\mum2?t%mL^L 
^mmm.<nnmmm^mmz^xmMh „ * 
-f . »#ntefrt . u -t 7 hft-t r s TWjgco^fujfc 

fcUTn-^ ; ^|^§tLl> 0 ^m^tT. AND 
y~ h A G T 3 J; t>' A G T 4 <J0 ffiTlfl^^' ^ t 
fcUTn-^;W^Jt$til>^T'\ MEHIf^DLYl 
tiJ:VDLY2t*Sf-^T<^D7U 777n 7 7D- 
FFl-D-FF4fciy'D-FF5-D-FF8i il J 
-fey ^tim^m7JS^Q^n-^^;W^m 

[ o o 3 9 ] mmfMz&Yix. 74 y^-wm 

fSCl, SC2^'fc ^tn-K;l/ta#$tL. ^ti 
tJEtf. NORy-'-lNRGT 1 ^ttiTJff HUfeX 
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a y^mmims c o #;vf wwtzvmztit, . ;o 

IS*. S*«EE{J!J9#;llSlfrSWClKtJVvt. 7-f>y 
-f s i o^^y^EWSS ffcox^ -y^S 2 , 
S3**f:t>fc:*7«JB[tfia*5^5. €J±v 
ref ^Jt*Sffl«£Ei:tT3y^-^CMPlt:ft*&S 

ft*. 

[0 04 0] nW^-^CMPltfcUT, ATJft^ 

v in fcib^ffl€J± (€J±v ref ) k&tiMZtih. 02 

mil (mj±v ref ) t;3frf§ 0 £*U3Ett\ ay^l/ 
-7CMP l^ft^m^v 0 ^n-^;)^VW K 

Mzm'owbh* zofctb, mi m^ANDy-b 

AGT 1 ^ftTlfi^n-U^^W l^Wc^O 
D7U-y7°7n-yTD-FFl(7)ai*S^Q 

7fi»i?S C 1 #n— l^k&»£>A>f l^H^B 
0#*>5^)T, NORy-hNRGTl<^ai^#, W 
•y^llMff-^SC Oj&^vf l/^fen-l/^ 

[0 04 1 ] COfc^, spmj±«o#^@^swc 1 

#*> "9 , 7W >y f- S 2 ^7^JB*>i?>*>'«JBfcH3J 0# 
hh, ftfc, XA 'yfS3«Mtf, 5i-7*9B 

[00421 ^07 7imC L K ±# 0 X -y y[; 
i-SV^C, D7U-y7°7n-y7D-FF2(7)ai*S^Q 

<n 7 n >y 7 ff-f-C L K <9;fc ±# 0 X >y ^fcfc I \X , D 
7 U >y 77 D >y 7 D - F F 3 tOffi^Si 1 1 n - 

C L K <7):£*>±# 0X7 >*Ki5V vt , D 7 U v 77 P 7 
7D - F F 4<9aj;ftSiHH> n-WU^^W 
flJ9#*>9. ;fltJ J GtTD7U>y77n-y7D-FF 
A<T)RW&-5mtt Q z (±M u^l^fe n-W^H3JJ 

[0 04 3] AND^-bAGT30ffi7Jfi-^(i, D7 
U v 77 n -y 7D - F F 4 ^RlfcftTJiS^ Q zCOUKU 
^it iz m t X ^ -f !✓ Ol-fr t> n - K/k izij] 15 & to 
T\ D7U-y77n>y7D-FFl, D-FF2aW 
D-FF3#U-fe«y hSilS, ^iltjEtT, 7>f >yf- 
MWt-^SC l i^i^&n— l^W3B9#;b 
0, NOR^'-bNRGTlt?)tti^fi-^. BlJ^X-f -yf- 
MOTI^s c 0 &n-]s'<j\ffrt>J\4 \sKMziL-tb±.tf 
I. 

[0 044] S^€J±«D#i0S#SWC 1 

fcfcUT, 7^ ■y^S2(i^y^FJ^^^7«;-ro i 9 

. x^ -yfsi (i^7««j,*^^-yw^o# 

:6I> S £iK X^ v^S3m««lH\ ^7«S 



StrtfcttfflWEEi: U3^tl/-^CMP 1 

[0 04 5] D7U-y77n.y7D-FF 1 , D-FF 
2 £ itPD - FF3**U-fevM5 >y ? 
ft-^CLK^^i^OXv^fc^T. D 7 U 777 
O >y 7D — F F 4 t U -b 7 RiSffiTl^Qz^' 

[0046] 02£^rf iofc, Btrslti fcis 

J±V ref ) COUKMzmtt. ZtllZj&tXayjtU- 

^CMP 1 cOtliTlfl^'Vo j&J^W 

MOfi^S. i<7)feft. HI tfe^TAND^-bA 

fcO, D7U-y77n>y7D-FF5^tiJ73^Q(is 

f-SiJWt^-SC 2*«n-u^*^^>f ^;W:-KO# 
i)4<0T, NOR^'-bNRGTl^tfcWI-^ m^X 

[0 04 7] ^toi:*, S*«EEflJOSiISffiSWCl 

Sfc 0 . 7. >f 7 f - S 3 jfifcfr 7 «FJ* 3 to * y*OBt« 0 S 
^T*3. X-f -y^S2^mi±^^. ^7« 

j^JtRfflmEi: LtnyAWCMP 1 fcftjjZti 

[0048] -fbT. 7n7^ff-^CLK^%±^D 
X 7 ^(Cfc HT, D 7 U -y 77 O -y 7D - F F 6 OftT] 

tz . 7 n -y 7 fi-f - C L K e>±*>±.& ^X7y|:fc^ 
T. D7U 777077D-FF 7^fli7JS^to-^ 

tm^C L K COir *> _h^i 0 x >y =J ttJ V , D7 U -y 7 
70 77D - F F 8c?)ft7]Sffiff t n-W^j&^W ^ 
^H^O^O. ;m;jtGtTD7U 777077D 
-FF 8<0KlKffi*SSg^Q z(iA^K/W^n-K 

[0049] AND^-hAGT4^ai7Jfi^-tt. D7 
U -y77n-y7D-FF87)MlEttl7Jiffi^'Qzc7)K^ 

SflltJG t UKUfr t>v~]sKMztj] "omhhoy 
T\ ZtllZffetZ. D7 I J777P77D-FF5, D 
-FF6tJitXD-FF7!ii*U-fe"y h%tl&. ZtliZfB 

KMzW^m, NORy-hNRGTl^ffl^m 
BP*>7^ 7f$lMI^SC0^'n-^M^A^ 

[0050] z.<nh.%. mmm&DDmim^swci 

tzts ^X . x4 •/ f - s 3 \z* y$Bfr ^7 W&£.® 0 
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ttWtJIhLTnyy^-^CMP 1 
[0 0 5 1 ] D7'J>y77n>y7°D-FF5, D-FF 
6£J:tXD-F F 7#»J -fev NSftfcflL «^n^ 
fl-Sf-C L K 0£*>±^' 0 X v *J\ZiSWX , D7'Jv77 
n>y7°D-FF8*>U-l:-y bSfu Mfeffi^S?- Q z # 

[0052] ^OJ; -5 fc, AJlimVinCOUKjltfHM 

ffl^ji (€J±v ref ) ow^*^^ mm& 

fiv ss l^wif&esfu S®@££D L Y 1 o ? 

□7? ft^c l k am 3 mm^mmz^x . imm 

raf fci&tSixSo A7im^v in oi^;l/^'Jt 
$fflmj± (mj±v ref ) ww^iOffi^^fcfcS, 

jt*sffl«iEE(±«as«jEEv cc uKMzi^ti. mmm 

D L Y 2 i; 0 , ? n -y ? ff^C L K Oft 3 i$5tOB# 

oflWMM v re f teiftjgSfU . 
[0 0 53] jyjifS^L^i 3 fc, *£fl9B!BK Xtl 

tf, 3^avkmp lo^^o^i^o^ 

lifc-fcTtfOxy s^tjBtT, LY l ifcli 

D L Y 2 SKEBI&D LY 1 WjSS^iaft 

K, 3BW£EiB0#illIBSWCl(ilfc«ffl«£ESiyi 
«ffiV ss tffij#L, 3iffiHIffiDLY2<03SS§iaii*jt, 

ffi (mj±v ref ) tt&Tf §OT\ lEMWttx 

t=Jt«gffl«ffi(i, ftfilfi («jEEv ref ) tTOS^iiS 
OT\ m7Jft^O}IE*«$;fi, ATJft^FyTSoS 
¥ft L^/L«,£ £ IBIfcl&ffi-tS - iM 

[00 54]^, hi iz^i-mmiz&^xii. mm 

0£#D LY 1 , D LY2(i^tim4ia^D 7 U v 77 

0 77C i 9fflfJjSc£*rO^\ AfPJfa^ftfcPiSSS 

MiOT1^< . II@KSi«D7'J 7770 
3rS®ii5IS£ t fc, A7jfl^§-V in £ J ? n -y ? m# 

cLiv.^isj/iviiL 1 ^Kt/.ih,?:?': 
^fcjetTfiSfcny^-^oft^m^o^ 

_Ltf 0 x -y *J& X TfttTtfi 0 x -y t 
S£0S£D L Y 1 £ itf D L Y 20M^£H&£ £ 

[0 0 5 5] ®2SM#J 

H 3 (i^BJM |) «J±£bg«OSI 2 OS»fg 



cuiai t^-r *hbjosi i commmm t mm t 

Xfo h t>\ McoMfSMftii , m 1 OSUS^ tl^l>, 
03fci5Wt. Hlfc|Sia^ffi^gC^i±. Hlfc^ltw 

[00 56] H3fc^-fmJBt$Mti^T. AND 
y-'-hAGTl fcD7U y 77P -y 7D - F F 1 ii. 3 
y;tl/-^CMP l£Oaj73fI^V 0 COjt^Ji^OX'y^ 

^K^mi^x>y^ffi0^^SfiScL. ^y^-^ 

INVL AND^-hAGT2fcj;VD7 l J-y77n 
7 7D-FF5I1 a^AWCMP lOffiTlfl-f-V 

o (DiLhTifi o x .y tuai-r s m 2 ox - y ^mniM 

— Ot0gSll]ff§DLY0O^.^IS(tT, nyy\°L-^c 
M P 1 C0iLt>±.tf 0 X .y j;tJ ± tP±^T** 0 X -y iJffM 

mzn ix m^mmmm *t h . 

[ 0 0 5 7 ] SI 1 OX .y ^ffiHKtfc^T . AND^' 

- h A G T 1 <7)-jj<7) A7j5b^«± 3y;^-?CMPl 

tftmSBS- flDS-f 5 D 7 U v 77 n -y 7D - F F 5 OS 
lKtfcWB?QzfcBa^*lTU£. AND^-hAGT 
lOtii^Mi, D7U 777D77D-FF lO^n 
v 7 Xil^zmm^tlX ^ h . D 7 U v 7° 7 n -y 7D 

- F F 1 OffiTJS^ Q*»t^>f >/ f-fMWi# S C 1 3&*£iJ 

[0058] %2(r)^yi>mMmza\^x. av*- 

9 I NVlOATjS^ii. 3y^-?CMP lOtflTJ 
STOf^^iX, ANDy-NAGT20-^OA7lS 
^\iA I N V 1 Offl^ffl? £88Bi!3:fU flfiTTO 

ATJWim 1 ox-y s^tEBIlIB*fl!flW4 D7'J v7 
7D-77D-FF lOEfetH7]S^Qzt;fgM$tlTV> 

ANDy-bAGT20fli7]S^(±. D7U-y77 
D 7 7D - F F 5 O ^ n >y ^ AT^i 1 § iiT ^ 

D7U 777C77D-FF 50fli7jS^Q*^X 

•< -y i-mmim s c 2 ^mTj $ ^ s . 

[00 59] J£iox>y>>maj0i?&{i, nyAV-^C 
MPlOtii7jfi^-V 0 OlUi^x-yyJK^tS. 
BP*>. &J]imV 0 O^±^'0x-y^JSGtTD7y 
777P-/7D - F F 1 OffiTjiS^-Qiin-K^A, 

A>f u^fc«J0#^6iiS. LT. MM0£#DLY 
0Og@B#rHltfcV^T, D 7 U 7 77D77D-FF1 

^fe. ^SD7>J 777n-y7D-FF 1 ORIkKT] 
5^Qz^n-K;I/tffiif§^Tl^OT\ AND^' 
-bAGT20K7jSffi^tn-k^;W^m§ti. ®2 
Ox-y^tf50£#(±Ki#L^u o 
[00 60 ] H2 0x>yy'^tti[II£^(i: s 3>-y\°L-^C 
MP 1 Otfi7Jfi^-V 0 coA^T^Dxy^S-ttEB-fS. 
BP*>. &Jjimv a O^T^' 1 9x-y^tJiEtTD7y 
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•y 77 n y 7°D - F F 5 Offi7J^Q(i: n - Wsjkft* £> 

0 ^gSf^tfc V , D 7 U «y 77 P -y 7D - F F 5 

1 D 7 U >/ 7° 7 n >/ 7D - F F 5 ^RtetiiTJSffi^ Q 
z # n - U^/K^ § ifiT ^ l> 7)T\ AND^-hA 
GTlOffiTJiS^in-K/L-WftlfSil, Hl<7)X.y 

[0 0 6 1 ] mi^J;V'm2ox.yi;^aj 
es&(±. -t^w-t § t § . mmft*$&kt& ; 

[0 0 6 2] MM0£#DLYO(±. ORir-hOGT 
1 , AND^— bAGT5fc t tt^D7U >y7°7n>y7"D 
-FF2, D-FF3^J;t>"D-FF4t;J;0ffifi!c$tL 
TV^S. ORy-bOGT1^2o«A7JS^(±. ^tl 
mD7'J >y77C?>y7D-FF lfciy'D-FF 5 CD 
ftTJffi^QtfgMStU K7JSTOD7U 777D77" 
D-FF20A73S^DfcS(i§iX-CV^ 0 D7'J 7 7" 
7P'y7°D-FF 2iDtfl7]Sffi^Q{i:, D 7 U 7/7P7 
7°D-FF3C0A7JS^D«f^§il, ^Otii^^Q 
t±, D 7 U ■y7°7n>y7°D-FF40A7J^D^fiE 

[0 0 6 3] AND^-bAGT5^-7j^A7]S^ 
l±, U-fev bft-^RSTOA7]S^fc«iE§^ ffi^O 
ATJMi, D 7 U v 7°7 n y 7°D - F F 4 CDRtsffiTJ 
SS^QzKgNftSflT^S. AND^-hAGT5«m 
;Wfti, D7'J 7 7°7 O "/ 7°D — F F 1 , D-FF 
2 , D - F F 3 & i tfD - F F 5<7) U-fe >y NfWFt 

[ o 0 6 4 ] 04 (±, *Sffiff^J.^mi±itlg0lf§^»^ 

f1«ff^ U-fe 'y Mf-^R ST^^^ttsv^T 
n-^^;W;IS5£$tiSo ^ftfciEtT, AND y — h 
AGT5^ffi7JfI^t!3!J-^]tlf#rHltfe^Tn-K^ 
iZffiZZtl&n?' . SMlIE&DLYOK&S't^T^D 
7U -y77n-y7D-FF2-D-FF4£j;tXJgl fc 
I2WX7 ^ai0K&ffi^l» D 7 U v 77U7 7°D 
-FF1, D-FF5^'U-fe-yb§tL, Ztl&vnRj] 

fSCl, SC2#fciten-Ws/M=fi3#$*u Ztl 
tJEfrNOR^-FNRGTltoaiTJfi-^, fiH^X^ 
'y^-MOTI#SC 0#;vf l^WZftErSftS^T, S 

^Iffi-TODSxIlIf&swc l tiswc, x-f7fsi« 
^^y«;ffif§§tu ffi7)x^ 7 fS2, s 3 tfi: 
tt^7«S(cf«f#giiri>i> : . l\o-)> %. «£Ev ref 



[00 66] 3W1U-^CMP ltiSHT, ATlfl^ 

v in ttmmmj± (€J±v ref ) ttfjt&sfis. 04 

tS&tX 0 o TA7Jft^-V in O^^^^TOffl 

(mj±v ref ) ^i^/wrsg-rs. ^titjstT. 

riyAP-^CMP 1 <7)ai7Jfi-^V 0 #n-l^kfc>£> 
^Wl^/t^tJOO^So Zcotztb. AND^'-I-AG 

t i coftjim^tfv-is^fr^^ v^uzmmh 

0. D7U 7 7"7n77D-FF l^ftTlS^Qii. O 

-y ^mHI^t i o"C3^l/-^CMPl OftTlft^ 
c?)jt*>±^Ox>y^ltai§fl. mtiEtT. XA -y 

£>£<7n:\ NOR^'-FNRGT l^ftTJfl-^ HUfc* 
[00 67 ] ClCDh £? . STORODStH^SWC 1 

fcisivc, x>f 7fsiWyt#W7»W 
#;b D . x>f -y f- s 2 **5j-74«B*^5i-^JBt-ro OS 

So 

[0 0 68] D7U 7 77n77"D-FF 1 ^ffJ*M# 

tjEt-c, oRy-hoGTicoai^fi-t^w^i' 

Xy^tti^T, D7U >y7°7P-y7°D-FF2^)til7J 

5t . ?X« ? n -y ^ fl^f C L K O i ib±P ^X7y'tfcU 
D7U 7 77077D-FF 3 (DftjjWf- tn-U 

^ff-^-C L K C0iL-h±.tf QX>y ^tfcivf. D 7 U -y 7° 
7n>y7°D-FF4£0tiMi i tn-^</^/yWP 
0 #fc 0 . i fLtiB t T D 7 U >y 7°7 n -y TD 
- F F 4 <7)K!Etij7JSffirPQ z (±A>f U^An-^ 

Mzmmhi, 

[00 69 ] AND^-hAGT5^ai7Jfi-t(a. D7 
U -y 77 n -/ 7°D - F F 4 OiWM^^T Q z«W^ 
SEfctJE fC^M i?> o- K;W;-tO D #^l> o 

T\ D7U 777C77D-FF 1 , D - F F 2 iSitf 
D-FF3^'U-fe'y FSilSo <I^ltjEtT, -X-f >yf- 

A,tL. NOR^r'-bNRGTltOttiTJfi^-. HU^X-f -y 
[00 70 ] ^7)fc§, ae|S«£EflJO#i.lSBSWC 1 

-y^s l ittyfl^WytlMt)! 

X^7fS3«a«f, ^7««J 
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[007 1]SIWDLY0m^, D7'J777 
n y 7° D - F F 2 i5 ±tf D -FF3* J yt7 h 

T, D7'J 7 77n7TD-FF4^Jt7 hZtl. Z 

[0 0 72] H4 iZ^rfX o B^lt 1 fcis 

vvt. A7Jft^V in ^^/L«TU ttSKHMEE (H 
J±V ref ) WKMzmth. c\til,zmtX a 
^cmp io£7jfl^v 0 j&W woi^n-i^^ 

GT 2 ^ftTJfl-^'n-^/W^W IsKMz® D# 
*>9, D7U>y7°7n>y7°D-FF5^aj^Sl : -Q{i. 
n-l^I^^Wl^W^O^bS. B|]^A H2« 
x v i^ftW: £^Z? vnv-9Z M P 1 cotttTjfi 
^Ti^T^Ox.y^mSix, **U:jEtX, 

mbtcnZ\ NORy-hNRGTl<0EB*m-t, BP^» 

[0073] zcotz, mmw±mwm&swc 1 

#;b 9 . X-f >y * S 3 tf*7&«!^;t ytffflfcflj 9# 

4. 

[00 74] D7 U 777n -/ 7D - F F SCOftTJff^ 
tjE t T , OR^-bOGTl CO&tjimV ^ 4 ^ 

Ox 7 yHfc^t, D7'j777n77D-FF2f)ffi 

i 3t „ &<7) ? n >y ? fl-^-C L K 0 X >y i?£iS 
UT. D7U >/7°7n>/7°D-FF3c?)tfJ^|3S&?tn- 

■y 7ft^-C L K *>±# 0 X .y ytts , D 7 U -y 
77n-y7D-FF4^m7JS^tn-^/^^^^ 
U^HzWOWb*)* .itilzmtXDyV 7T7077 
D - F F 4 ORlKmTJS^ Q z (±M UWfen-l/ 

[0 0 7 5] AND^-bAGT50ft7Jfi-Sf-(i. D7 
U v7°7n^TD-FF4^R$Kft7JS^QzOI^/l/ 
JtE t T ^ >f K/L-jtp t>v-]sKtUiz$}*)Wto&e> 
T\ D7U 777nv7D-FF 5, D-FF2£J:t/ 
D-FF3*5'Jt7 bStlS. ifttfEtr, X-f-yf- 
fflfflHi-f-sc 2#;vf I^l^&n— l^W33J9#i. 
£>*U NOR^-bNRGTlfJOtBTJfi^-, fiP*>X-f -y 



[00 76 ] £«fc#, S¥«EEflJ9#;i.lSI&SWCl 
(w^r, .y*S SI^^W'W?^ 1 ) 

#*>o. vi~s uttyymfrt>*>imizmw 
<?>&$.£&mziiz>. Mwe^t, mj±v ref 

[0077] ara&DLYOfcli^vT, D7>AyT7 
n77D-FF2fc±V'D-FF 3j&*U-fe«y h§3fl£ 

&<7)7 o >y 7ft^-C LK0X£*>±j&* Dx >y ^fciJU 
T, D7U 7 77n77D-FF4ty-t7 hS^l, * 

[0078] aiimitzx o nr. iti 
(f, ^ wtw^cMP iaA7jfi^v in tspmj±w 

O#i0S«SWC 1 T'«L^ibKfflmJ±fc S:Jt«t. 
i&m&bLxm^Vt SrttJ^-TS. Hli3J:t^2<7) 
x . y ^Hi[i]S«^ixmtH7jfi^v 0 D is 

EIJf&D L Y 0 **»f^ L, S^txv i^ffi HIKcoai^fi 
#tiBtT, S^mffifllDgiESSSWC 1 £»PU 

ftjim^mfflmmtfmmzti. A7jft-^v in ^ 

liilll lu}it^ffil^M^t^T. SEE 

[ 0 0 7 9 ] SSHfDLY 0 ^filfig-t-S D 7 U 

•y 77 n >■/ 7£Og|liI 3 Lfc 3 StRU£3 ft& 

Knmmimiz&nizmtt&zk&z'i* h . 
[ooso] m3mmmm_ 

m 5 \t*muz& h mmmm<^% 3 ^mmim^ 
nmHi. ayAwcMPi, a*mj±fl]D#i0^ 

SWC2. MM0IJ&DLY1 afciy'DLY2a(;j;i] 

[0 08 1 ] ayAV-^CMPlit JJiLfc*^ 
^ l $5 «t 2 comtmmiz i)tay^]y-9cmp 

ltmstch*). atjs^ ( + ) tffi»D§^L5A*m^ 

V in fcKKA7jS^ (-) t;EPJn§tiSJt$;ffl1tJ±fc£ 
^'ffiTiSii, jffit, A7JfI^v in oK;^TOffl€J± 
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[0082] mmmmwrnm^swc 2ta. m^co 

ffiS*TRl, R2, pMOSh5V^^P 
TlfciV'nMOS f^yy'X^NTl fc4 Oflf&Sft 

t^s. mmm^Ri, R2(4, m«€J±v cc i:ftfflm 
fiv £ s t nmzmMnzwmztixs 0 , ^s^y - k 

ND2o€J±«ib^fflmJ±fc UnyAWCMPl 
tf*^Sill> 0 pMOSf^y>v^PTl<7)Y-Xii 
miJimJI v c c tffMS tu K u >f y (4 7 - F N D 2 izw 

?SP l*«EpjD§fLtV^. nMOSh7yyX^NT 

1 K w vti / - k n d 2 tff H£ fi , y -x(4ft« 

*f5V ss £jgigg3*U b fcg3©H»D LYlaH 

0 # *. fi-f - S P 2 Ep Jn $ tlT ^ £ . 
[0 0 83] MM0£#DLY1 afeiy'DLY2aIl 

^Ui4, ta^j; 5 ^^tew^^ 7v-*o s 

1, OS2fciDSfiSc$tlT^I> 0 ifL^(7)mSS^l/ 
f^7WOSl, OS 2(4. ATJS^AfcEPSnS 

[0 0 84] S®0S§DLY1 ac7)M®B§ra1 

Ati (4, ffiiS^RS fc^f-W^C lOffitJ: 0& 
5g3*U SiWDLY2a«gi^At 2 (4, ffifit 
^R4t^AV*C2Offi(;:4 0&5E$ftl>» MM 
ES&DLY1 afcj;{/'DLY2 a£)ji©$|S|A tj , A 
t 2 i±. A^^v in ^jft»*ift«fCSSSii 
S. £33, ^tJtBtTgg^DLYl a, DLY2 
atOiig^Ati , At 2 £^L<t5;eC'§§;fc(4 

[0 08 5] *3c^e/H-A>f 7V-* O S 1 OATJS 
^A(4, ft}l€GV ss tfS^S^., A^S^Bii. AN 
Dy-bAGT10ffi*iffi^WSM$tlTV^ 0 AND 
^'-NAGTIO-Tj^A^STO. 3yAWCM 
P 1 ^ffi^SSH^SM^fU ffiM^Sfli, 
V/H-^M 7V- * O S 2 ORIfeftTJSffi^ Q z fcffiiiS 

Q^W9§;tfI^SP2^7J£*U «o#ifi-f-s 
P2(±S^mJ±fl]D#i0£#SWC2^nMOSb7y 
^^NTltf0y*-btEfUD$ilS. 

[0086] 4i£j£'?;W-''W 7V-* O S 2<7)A7JS 
^Ali, AND^r-bAGT2 0^S^tffiM§tL. 

v r = V CC - r2/(rl + 

[00 92];;t, r 1 , r 2 ti-efL-fflffiSi^R 

1, R2(nmm.xhh, 

[0 0 93] A^^V in <9WOl/#±#U JtRffl* 
J± (mj±v r ) ^^fcsB^fci:^ 3y;^-^c 
MP 1 oft^fl-sf-Vo w^hfr^W i^^fcrflj 



A*3B?B(i«ai«jEEV cc t^3^T^I.. AND^ 
-bAGT2 0-73^A*STO. ^yA-^INVl 

oaM^Wif^tu ffi770A^^(4, f^v^ 

^5. ^yA-j?iNVl^AMfll ay;iu-? 
CMP 10ft7J^t»M$tLTU£„ $S£v^fA' 

4 :?v-* o s 2 *fi^fifQz frt>wmi{m 

s p 1 ^etj § tu « 0 s p 1 aa¥€J±« 0 

#i.0l?-Sswc 2<7)pMOSh7 yy'x^p t i coy— 

[0087] O S 1 , O S 2 

CO V -b -y h fl^tW (4 . -tr -y h fl^R S T OA^Si 1 

KMzWiM^ii&cox\ ztiizm tx WW 

7V-*0S1, 0S2^H7 ffliWPQii 
n-KVW£S$tu RISaiTJ^Qz^vf ^V 

[0088] ANDy-bAGT l(4ny^V-*CM 
Pl^tB^fi-^-Vo COir^^OXv^tJtaj-fSSfl 

ox>yy'#>!±M£fl|fi£U ^yA'-j? 1 NVifcitf 

AND^'-bAGT2(4ai^fi-^V () O^T^'Ox.y 
^'SrttJii-fSII 2 OX >y ym0M&« L T ^ S . 
[ 0 0 8 9 ] 1116(4. *Slf«^Kl#&^^HT- 

3y^V-*CMP 1 iOti}7Jfi^-V 0 tfv-l/KMZ& 
mti. tfz. U-fev bff-^RSTt;J;0. #gS^V 

7V^oSl, O S 2 A* U -b «y h $ *U 

-vnrt-iM s itotli^4ffii L Q{4n-y<v, 

^jeV^t^a^ 7V-*0 S 2 0Efe[±i^^Qzi4 

ft#sp 1 v^iv, mmumsv 2&v-v 

KMz^KWA^ftX ^ S „ 

[0090] dwKffitcfc^-c a*mj±«o#i0ii& 

SWC2t^V^T. pMOSb^yy'XfPTlfcilf' 
nMOSh^yy^NTlASH t^7^StffiJ#§ 
tL. y-FND20€J±(4. BIfRl, R2ti5 

[0091] 
[*4] 

r2) -(6) 

0#*>5. K7JfI^V 0 ^ii^x 7 y(:fcUT, 
ANDy-'-hAGTl ^m7Jfi^-^^±^' l> . ^ ftfc 

o-KVA^^-f KVt;-©0#i t>ti& . B§r B lA t 
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9#;t[II8&SWC 2 £t>Wt, nMOShyy-JX^N 

t i myvmiz&mti, hmmmmammm,, 

iz&fcZtiZ,. 

[oo94] mmm%D L y i a^iiiriA t J 

iiUciL m£56-?/H^M S 1 co&Jim- 

SWC2ti3l^tnM0Sb7yy^NTl|±t7f 

[0 0 9 5] A^ff-f- Vi n to K/l/^T L , JtfBffl* 
J± (mj±v r ) cDUK)UzWLfzt%, ayw—jrc 
MP l otfi^fl^-v 0 tf;vf u^h&»6n-U^tflJ 

AND^-hAGT2^tii^ft^ 1 ji*>T* 1 -So 
JSEtT#^5EV;^^7V-^OS2^mil^Q^ 
o-l^/U^^i^M^^^tu -^Steffi 
;Wf QzJ±;vf ^h&»6n-u^tflJ0#i^ 

Q z tfn-WWzffiftSftS . c\iti,zm^XWm& 

pt i ^y«jBtfin#§^, m%mmmmmmv 

[0 0 96] M®ES#D L Y 2 a^jgEBtPalA 1 2 tf& 
jfiLfcS, J&SSV/M^M S 2^tH^S^ 

Q(i, n-U^W;«I0#^0. R$Kf±J7»Qztt^ 
■^U^W^O^S. a*«EEflJ0#i.HIS&SWC2 

4. 

[0097] iii±iMt^ «t o iz. xmimmizxtL 
o iu hbswc 2 T-mg Ltiimmw±t urn i , 

btm^t LTfi^-V 0 &ftjrt&. AND y— h A G 
Tl&£UAGT2lZi*)^tl^il&J]tmv Q CDiL-h 

■yi^ftUcfc^ M3S0S#DLY1 aa^t. 
4W»)l7yMUtl, }I®0|£DLY2a 

urn s p i , s p 2 tjE t t . mmm&j] o #*. » 

ff^-V in ^AL/tlS#^#^fflJ§iJT-# . £5£Lfctt 

mmzti. Atim^v^u^imL&ziEmizffift^- 

DLYla, D L Y 2 a OjI@^Ph1£§IJ»^£ £ft<^h 
§K?n -y 7ft^C LKi&OFgfcSrSfcft, EB&fiJ£#fg 



[0 0 98] 

h 7 ittmmzm h nmmm ?m 4 >s w *s *- 7. 

HIBti. ay/WCMPh IfiMWiW 
SWC2fci:t/«II]S#DLYl , DLY2ti"9SfiE 

[00 99 ] aWM-^CMP lisit/agHIKDL 

y 1 , DLY2ii, itz^m^m 1 wisiis^ 
2 i±. h 5 tc^-t n 3 ^sm#jos¥€j±« ^mm 

[0 100] miz^tioiz, ayAW^CMPi 
fc*MKUy#,i0S#SWC2(i. 0S#7'nv^ 1 0 

LT. ^gP^^^A^Jfl-f-Vi^aWNV-^CMP 1 
«0iffM + ) £A*U S^liDME0£#D 
LYl^«D#;Ui^SPl£A7jU S¥HJ±«D 
#i.@S§SWC2f0nMOS h^y^'X^NTloy- 

fl^SP2£A7JU Sfp«J±flj>9#X.0MSWC2O 

pMosh^y^^PTi^-htffliirti. % 

tS, WOSi-ft-f-SP g®0g#DLY 1C0D7U 
>y7°7n>;/7°D-FF lCOEfcftSfrfQa^a^SfU ^ 
0#ift-^SP2i±. ®®0USDLY2^D7U'yT7 
n -y TD - F F 5 ^RKtH7JS^ Q z A> £> ffijJ $ tlS . 
[ 0 1 0 1 ] UlT. H7 t«BLoo, 

b-y h^RSTti O^fflB^JBtlftSStlS. H^. 
II0KDLY1, DLY2<7)#D7 l J>y7°7P>y7°D 
-FF1-D-FF4, D-FF5~D-FF8#U-fe 

T. flJ0#i^#SP l**n-u^k «D#ift-^s 

S^JIWO^^Dm^SWC 2tiJ^T, pMOS 
P7yyX^PTlfcj;I/nMOSP7yyXfNTl 

Rl. R2t;J;0ISS$ii^J±mJ±v r tfSSSti 

[0 102] ayri\y~f CMP l^±h±.^ y )^y 'J 
tJEtT. ANDf-PAGT 1 Oft^fI^'±*>±^' 
0. Stt, ®®III^DLYlt0D7 l J-y7 o 7n'y7°D 

-FFl<3tB:&38TQfc:£^±3&*5. MEHIf^DLYl 
Tl^SStL^ME^tC^^T. D 7 U -777P77D 
-FF lcomtl^Qtfr^ 1/KMzimZtU ^(0 

v~\s^Mzmmtt>tih« 
[ o i o 3 ] mmtm^s p 1 

sp^yyx^NT i &*yfflRtzmifZti. tmmm 
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[0 104] aW^CMP lCOiLibTff^^y'J 
izmtX, AND jr~ 1- A G T 2 CDiH^m^±-h±P 

7°7n-yTD-FF5coai^S!rfQt^Ji^ 0 MM 

0£#D L Y 2 T«§tl^MEB§r H 1tfe . D 7 U -y 
7°7n 77D - F F 5 ^ft^^Q^W l^I^fi8$ 

Six, -etoft, n-y^MyKD^i-^ixS, D7'J7 
77077D-FF5 ^RiSftTjS^ Q z (iffJTjSffi^Q 

fiJ 1 9#ifI^-SP2«, ayAV-^CMP lOtBTJft 
^Di^T^x.yyXA agHIi&DLY20iTOf 

[0105] ^J0#i.^S P 2#*n-WOMzfitf$§ 
fiT^SfSfc:, S¥€J±W l 9#^0lf^SWC2i?)pMO 

s p- 5 yyx^ p t i m>w§.izumfu tmmm. 

[0 10 6] ^Wiat. IS0BDLY 1 , DLY2 

®mzhXTVisxmtffi J 3-2ti&. a* 

[0 1 0 7] 08 (±, ay^W^CMP 1 
flJO#i0ffiSWC2tJ:Offifia$^IlI887*nv^l 
Ofc^LT^S. SSHIB^nv^lOJi, 07 

tciirt«BEtt«iiiH<oiii»rnv^ i otnmm&i 

[0 108] 0B7'o>y? 1 OfctSVVttt, rjy^y- 
^ C M P l *^^«E»«6-e*> § . BP*> , AUfl^ V in ii 
3^i/-^cmpi^ILUjW ( + ) tEPJnS 
*u S?P«J±v ref li^yA^CMP 1C0MKA7J 
iffF- (-) tEPflnSftS. ^^fe. A7jfi^-V in ^y 

cmp ij&»&;vf K;^ffi7JfI^v 0 ^ajTJ^ii, i£ 

[0109] 3VAWCMP 

*»mfiV ss t;i£5gU nyny-^CMP lnftjim 
^v 0 o^T^'0x-yy>A>FJtSOB#rHltfcUT. it 

cc tiast-i, ; 1 1 i o , mmtmmmzhx^j yx 

[011010911 Kmmcr)^<nayj^-9C 

mp 2^ «ttqei«£0aio#iisi&swc 3<m^^ 
lx^i. 3yAwcMP2, apmrago^ni 

KSWC3i3j:Dt>f yK-? I NV3, INV4£,fci3 



[oiii] a^Diot, ATjfi-^ViJiay^v- 

^cmp2^katjs^ (-) tEMnstu it^fflm 

J±iinyy^-^CMP2tO#KlEA7j^ ( + ) £Ep 

JH$:fl& 0 ZCOtzfo, A7jfi^V in i7)K7P^'S?P€J± 

y^iOS^fc^ 3yAi/-?CMP2*>^n-l/ 
^;^a}7jfi-?v 0 ^'ftTiStu }it;A7jfi^-v in ^y 
K/t- i 9 iE^ i: £\ nyy\°p-^CM 

[0112] ^EaESSfeO^fc, nyAV-^CMP 

2<7)ai7jfi^-v 0 (oiLh±.tf*)^v iSfr^m&mmiz 

tswc. JtlxfflmJ±£MJffii: 0^y</K 
€i!S€J±V cc tt£5gU ay^-^CMP 2<r>ftj}m 

ss ti&g-r £ ^ 1 1 i d , «ffltKHist t xf u yx 

[ 0 1 1 3 ] . 0 9 izjfrt®&7v 7^2 0 tSM 
*ill>jIS@i?£DLYl, DLY2I1 07fc^-fg@ 

mss t m t mm^t h %> <n 1 t s . \. * 

mwz-m^sp mn-K/k -ejosifi-ts 
P2(iw y<;w:^^mtS>t§^v^^T-\ >f y^' 

-^INV2, I NV30tii7j^{±^^'^^^K 

wtmms wc 3 cop mo s h ? p t i a 

nMOS h^yy'X^NT 1 &b fct*7*0BtlftS§ 

[0114] A7j^V in ^K;^BTL, JtKfflfl: 
Eoy<;KciiL^fc^, 3y^°y-^CMP2oai7j 
ff^v 0 ^n-WtA^i/^^MJ. Jli 
7lfi-^v 0 cofthlff D x >y >t&» &ge@B d L y l co 

mmmza^x . w >mnm s p 1 

i^£$ti^ 0 otitis tT^yA-^ i NV2^m7jft 

Bswc3(7)pmos hjyvxfPT l&tytfXMz 
[01151IC, A7jfi^-v in oy^;W±#L. Jt 

MP 2<JOa;7jtI-f-V 0 ftr\4 ]/<)Vfy(oU—)/KMziL 

8&dly 2comwmmzio\>x . m t >miimsP2ti i 

v-^/Wzm^tiZ o ^tl^JSGtT^ yA'-^ I N 
v3^ai7jfi^A-f y^.;w;iS5E§tLS<7)t'\ S^m 

MDSiWSWC3«nMOSh7yyX^NTl 

^^UOBtSSSii, i:bKffl€J±v ref (i^fiUfiv 

SS fci^S$^T-l>« 

[0 116] Cit0J;5t, 0i&7'n-y? 2 0^0, R 

tefiMo€J±i:bK0£#t;bXTyyx#tt^^is^fc 
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"Ureas. 

[0 117] 

[0H«fifim%fM] 

[Hi ] *mi£&&w±}k*mm<7)&i<7)mmB*: 
[H2 ] m i ^«io»j^^^^0t-*i> . 

[05] £ w±imm<?)% 3 conmmmz 

[ 0 6 ] gf 3 c9£^ffi<A»tf*ii^?80r & 4 . 
[07 ] *^t«l>«J±^0^m4OMS0*J^ 

[08 ] ^sKff^mi±^0^«mi±«o#/: 



[09 ] EK^^ttJEEJtKniKi i m&mmm 
[01 o] -m^mmtmm^com^Tr^mmT 

[011] -HRW^«JEEJtKIiS&^»#^^-t^iaT 

[012] xtim^zmnm^xi^^mmtmrn 

[01 3] A*M^±#LTS¥ttffi£&iiLfcro& 
[014] A^mWrFLTS^mffi£jffiBLfcfr& 
[0 1 5 ] txf'J ^x#lt* J #-§-§ti3t«ffltJR[lIB& 

[016] txf u ^x#it^#^$ii^mj±^0if^ 

10, 2O-»mi±fl}D#^0^fc3^^-^T"ffi 
EJtL£0£&7"n>y^\ CMPO, CMPO' , CMP 

1, CMP 2---ay)\V—9 . D-FF1-D-FF8 
■■■D7'J>!/7°7n>y7°, N RGT 1 -N O R^— h , A 
GT1— AGT5-ANDy-b, INV1, I NV 

2, I NV3-4 ?S 1 , S2, S3-X-fy 
f\ OGTl-ORy-N, DLYO, DLYl, DL 
Y2, DLYl a , D L Y 2 a-"gg:[3$h OS1, O 
s 2 ■ ■ -l&je^/H-' W 7V-*\ PT1 ■■■ p MO S b 
7yy'X^, NTl-nMOSh5y^. Rl, R 
2, R3, R4-fiR*f, CI, C2"4tA"^ t 



[01] 
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[02] 




[03] 
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35] 



[09] 



^ CMPl 





[06] 



OSl/Q (SP2) 
OS2/QZ (SPU 













~ Mi 




1 




1_ 






; 


u 








i- 








(16) 



11-248761 



[01 2] 



[HI 3] 



(a) Atmvin 



(b) « A HJinJihr 



(d) tttfJWJ ft 



JT1L 
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[HI 6] 



— t— Voc \^ 



— ,N7 



At At At At 



imEmvmi mmm 

^fc^mt-i>si2«fMfc. . 

jjbjs i xn.w.2 commmcommsmzmt-z . mm 

a 3t(±^ 3 oS¥ffi t;f£^£tM£fflM^§bglili8 t £ 

SU . 

ilEJtiBfflfl^i, Jitami <^SttBHI»^fctiJ^I2. 

in 3 ^aewttsssii, ^fMsmseoigw 

g}I^I> fc±E»2<0^PfltK£$fi.S«BEIt«lll 

». . 



iwftjim^z mil i . ±.iixtsimt±immmt^_ 

JJEEB:fjm##SS 1 V</L^£>SI2 ?)^;W^kL. 
fcif:*ttEB-tSSlWttEBIlI»fc, . 

£^£$ft^SI&2^ti«t, . 

JlIESS 1 XJiH 2 O^tfMo^miSlltyG tT . SI 1 _ 

^fnxtt® 2 <w H i £ it mt& 9 a -?m t , 

X(±® 3 ^MI^Itg^StbKfflfl^ltSE^i: s 

±iBtbixfflft^(±. Mzmiffm&®mm&_ 

m 1 (omstmetth t ±ieh 2 oaPMttf^ ^ 
±ib® 2 ^^mm^^m^^jsG t t ±fan 3 oass 
fitiss§ *u ^oa±iam 2 <7)vm&imt& t ±ia_ 

iS2^»ffi(ei££$til,itJBb$« 0 _ 
[ff^IS3 ] JilBUl «Pffl±i:fB!il2 0Mlffi «£ 9 . 
t A§ < . ±IBH 2 ^S¥fI(±±IBm 3 tMlfl i 0 t _ 
A# v ^lf*JS 1 Xi± 2 tcfEfsoitJ±lb$« . _ 

[ff^iS4 ] jiiam 1 ^spfi(im«mj±T"i) 0 , ±m _ 
m 3 ^mmmizmmm&x fo 9 . ±f bs? 2 os^m . _ 
±fam 1 commmt ±ibh 3 os^fii: ^(sa^r^m 

fiT^SIf^iSK 2X(£3fc!B»^*HblM, „ 
[fft&B5] ±IB^^^0£#(±±IB^fI^^A^I> . 

s®0^^rrsffl*SK 2. 3X(i4tiBiio«j±_ 
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mmne ] mgmmmtmmzs&zti&mn? _ 

[#M*E2] 

iffiEmmm&i mm 
iwmmm&\ 0023 

[tfIEl*I§] 
[0 0 23] 

At^fil^dg 1 WZjUVtitfim^i tfttu ±IBA 

"^m^^-hfejtisfflfi^J: 0 M^i^tsi2<oK 

m 1 , ±m^mmm2^K)vt^w, 

±iE®ix{±S2<o«iajiiiffitfo^aj*gst^fc, 
FJts^Mr H i^itii^-& ? 4 ^ Hiss k . ±m*mm*}<7). 

commmzm txism 1 <nmmt fdiimm 3 <z> 

[#MffiE3] 

\WEmmm,\ mm 

[ffiE*r#g@£J 0 0 24 
[|fIEl*l§] 

[00 24]^, *^c?)®2c?)«JEEJt«Ill»«. A 
t Mxfflfl^ t SritfxL, JifBATJfl^JifBit 
Kfflfi-^i 0 i> A^ l^Ci 1 (DVKilcry&Mt^Z. 

tail 1 . imxJim^ffiMmmm^x o t>/h$ v**§ 
ti^m^m 1 z>i^h>> t>m 2 o^w^t 

-fc£f^-|>Sll^m0S#fc. ±IB^ft^S2 
2^H«fc . ±IEmiX«m2O^ai0£#O^tfilS 

atjtE tT , m 1 oBtfmxjisi 2 mirat mtz 
2 rmmmxiim 3 ^s^fi tiss-t & JtMt-^tss 

m±mm 1 <wm&e»t& fc±fBis2 waaMtts^ 

Six, ±IBH2 0^ffi@^mgStJEtTJilBm3 
t ±M£m 2 OffSflttmgS til, , 



[«liE4 ] 

[ttB^JlS^] 0 0 2 5 
[ffiIErt§] 

[0025]ifc. *H^"C(i. tfltll ±IBSIl O 

»fii±±iBm2oapfi ± 0 fc a§ < , ±.mm2com_ 

[MIIE5] 
[*EMII«t£] Hfl*H» 
[ffiiEWSS^] 0 0 26 
IWEfim] mi 

[ 0 0 2 6 ] mz. *?tmxn. imiza. ±ib® 1 o 

xm. mm2omm\mi.. mmi^mmmtMi 
m 3 emmmtoim^mem&xfo s . _ 

[WKE6] 
[||IE^«S£] WW 
[MIE^IIS^] 0 0 27 

[filiiHl*!??] 

[0027] Hfc, *^Tl±, Mtli ±11*4 V 

[#*S»E7] 
[*E*fi-«l£] BB*e» 
[ffiEMSM^] 0 0 28 

[ 0 0 2 8 ] jgfc, *»HgTt±, jffatfi, J:IBii®@ 

[#^IIE8] 
[ffliEWm*®^] 0flffl» 
[iiiHH f ftJT!lIt',] 0 0 52 
[«E*S] 

[00 52 ] C\(T)l 0 iZ. A7Jff^V in ^K;WJ:tK 
fflmJI (€J±V ref ) co^^Si.fci:#. *¥€J± 
«D#^HIS§SWC HzX 0 . ib^ffl«E(±Sa«f5V 
ss ^;W;iSjE§tL. gMUg&DLYlfcirh ^n-y 

i^sstLS. mat^ A7jfi^v in ^^^^b^fflm 

raiWS«EEV cc l^W^5£3*u MM0£#DLY 
V^T, JtKffl«JEE(±«aS«jEEV cc tffi^$ti, ^Of^B 

Wlv tef t;ISS§^l> 0 

[#^«E9] 
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im.k-mmz] mm 

[IflEMSIIIg^] 0 0 54 

[oo54]^, miii^tmmuzn^xit. mm 

WDLYl, DLY2ii^fim4^D7>;-/T7 

clk o^ict je t xm m&t %> - i: 3&^§ & . 

^-|>iI3S0l$D L Y 1 & X VD L Y 2 ^MMB$Fb1£M& 
I. .1: 3 t3tSSf S d t »rtgT*S . 

[#M*E10] 

[lfIEMi»»S] 0J!ll« 

immmm^ qua 

[0114] A*#*V in <3WW#»TU JtRJfl* 



:Wi-^v 0 <n±*>±tf 9 X •/ <S>S® BJ& D L Y 1 (7) 
ISSSixS. ^ftfcJEtT-fy^-^ i NV2toayjfI 

lSWC3«pMOSb7yyX^PTl tftyffl&iz 
m&ti. lt«ffl«EE(i«jg«JEEV cc t^3^S„ 
[#«ttEl 1] 

[IIIEM^IIB^] 0 115 

[ 0 1 1 5 ] A*ff^V in o^/W'±#U Jt. 

Y 2 cog® H# Itlfcfc V^T . flj 0 # ifl^ S P 2 tfn-U 
'U'tKSgSfU. ^OfctT-fWW I NV30 
SM-W W WWfci&SS ii 5 COX , S¥€J±« o 
fi@KSWC3»nMOSb7yy'X^NTl^y 

So 



